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Department of Civil and Environmental Engineering 
325 John D. Tickle Engineering Building, Knoxville, TN 37996-23135 
865-974-2503     865-974-2669 ( fax)     cee.utk.edu 
To whom it may concern, 
  
As part of the civil and environmental engineering senior design course, I worked on a joint project with 
the National Park Service (NPS) and the Natchez Trace Bridge Barrier Coalition (NTBBC) to aid in the feasibility 
study of barrier additions to the Natchez Trace Parkway Bridge. Located near Franklin, Tennessee, The Natchez 
Trace Parkway Bridge is noted as one of the first segmentally constructed concrete arch bridge in the nation. The 
bridge consists of two sloping cathedral arches and has received numerous honors for its structural and architectural 
design. Due to its striking architecture and views of the nearby countryside, the bridge has grown as a popular sight-
seeing destination and has hundreds of visitors each year. While visitation has been generally positive for the nearby 
community, the conditions of the bridge’s design have led to a significant number of suicides. Since 2000, there 
have been more than 34 suicide fatalities, and locally the bridge has been coined as a ‘suicide bridge’. Partnering 
with the NPS and NTBBC, the main goal of our project was to develop potential bridge barriers that would help 
reduce, if not stop, suicide attempts made from the bridge. Halfway through our project completion the National 
Park Service was allocated a $ 1.2 million contract to conduct an official feasibility study of barrier additions to the 
bridge. Our project goals and scope of work were slightly adjusted to supplement this larger effort.  
The completion of this project was a concentrated effort by six individuals that made up my senior design 
team. Our final course submission consisted of three designs the team developed, cost estimation, a decision matrix 
tool, 3-D structural analysis models, and a 3-D model of the bridge illustrating how the proposed barriers would 
look atop the bridge. With an interest in structural engineering, my main role on the project was to oversee the full 
development of one of the barrier designs labelled ‘Design 3’ in the attached report. Registered as a historic 
landmark, strict historic preservation laws governed the design of new construction on the bridge. The motivation 
of Design 3 was to preserve views from atop the bridge and the overall silhouette of the structure, as required by 
historic regulations Environmental loading conditions were determined for the bridge using the AASHTO LRFD 
2012 design code. The intention of determining these environmental loading conditions was to ensure that Design 
3 could resist the typical environmental forces that would impact it from wind, snow, ice, and self-weight. Design 3 
consists of an inverted frame that is proposed to hang from the side of the bridge’s box girder sections. Once I 
completed the general detailing of the frame, full structural analysis was conducted to ensure that the frame could 
resist both the environmental loading mentioned above as well as impact forces from a possible jumper. Structural 
analysis was conducted using RAM Elements and hand calculations. RAM Elements is a finite element analysis 
software that allowed me to mockup my design in 3-D and test it for structural stability. Developing this 3-D model 
and testing its strength gave our team a general sense of confidence in its stability but further hand calculations 
 
 
 
were generated to verify the analysis results. Beyond my specific design duties, I also helped develop RAM models 
for Design 1 and Design 2, generate AutoCAD drawings of the proposed designs and develop a decision matrix. The 
decision matrix was a tool developed by the team to aid individuals overseeing the feasibility study in choosing a 
finalized design. The matrix allows the judging individuals a consistent method of assessing proposed bridge designs 
to ensure they meet historic requirements as well as physical requirements such as weight and cost. Finally, a major 
portion of our project was to document all engineering design work in a finalized report. As part of my CHP Thesis 
submission please find the attached report as documentation of my efforts. The report narrative gives further 
context of the bridge and Appendix A, Appendix B, and Appendix C contain the details of the decision matrix and 
my structural design contributions to the project. 
 
 
Sincerely, 
 
 
 
Jaideep Thota 
December 10, 2019 
  
 
 
 
Enclosed:  
Natchez Trace Bridge Barrier Feasibility Report and Appendix 
1 
 
 
 
CE 400 – Senior Design Project 
University of Tennessee, Knoxville 
Tickle College of Engineering - Department of Civil & Environmental Engineering 
Team: Nancy Abdo, Joseph Allston, Connor Campbell, Meet Patel, Payne Susong, Jay Thota 
 
 
 
 
    
NATCHEZ TRACE PARKWAY BRIDGE: 
FALL PREVENTION  
 
2 
Disclaimer 
The following engineering design report and corresponding construction documents were 
developed by students for a senior design course project at the University of Tennessee, Knoxville. 
The work performed by the design team does not constitute any legal engineering documentation. 
The documents of this project should not be considered for construction. The design team does not 
receive compensation or liability insurance coverage for engineering services for this project, 
therefore, does not carry liability for any work. All work for the project must be reviewed and 
independently approved by a professional engineer in entirety before implementation of any 
recommendations contained within the student documentation. 
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1.0 Introduction 
The Natchez Trace Bridge Barrier Coalition was formed by Trish Merelo and Sarah Elmer in 2018 
with the intent of preventing the loss of life due to suicide at the Natchez Trace Parkway Bridge 
located in Williamson County, TN. Thanks to the coalition, awareness of the mental health crisis 
at the bridge continues to grow, and Tennessee’s state government has offered financial support 
for suicide prevention on the bridge. Because of the established need for a barrier, the Natchez 
Trace Bridge Barrier Coalition reached out to the National Parks Service and the University of 
Tennessee’s Civil & Environmental Engineering department for aid in the design of a suicide 
prevention barrier for the bridge. The project was completed through a collaborative effort between 
the University of Tennessee’s student team, known as Rocky Top Engineering (RTE), the Natchez 
Trace Bridge Barrier Coalition, and the National Park Service (NPS).  
 
1.1 Student Team Background    
Rocky Top Engineering (RTE) encompasses a team of six senior design students, as shown in 
Figure 1, at the University of Tennessee, Knoxville. All members of the student team plan to 
graduate with their Bachelors of Science Degree in Civil and Environmental Engineering in 
December 2019. To introduce each member, Table 1 shows the team members’ names, contact, 
and project role information. Along with the student team, this project was conducted as a 
collaborative effort with the Natchez Trace Bridge Barrier Coalition, the National Park Service, 
and various mentors and faculty who all lent technical assistance. Additional information for those 
involved throughout this project are listed in Table 2. 
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Figure 1: Team Photo (From Left: Nancy Abdo, Payne Susong, Jaideep Thota, Connor Campbell, Meet 
Patel, Joseph Allston) 
 
 
Team Member Phone Email Project Focus 
Nancy Abdo (615) 525-8451 nabdo@vols.utk.edu Project Lead 
Joseph Allston (865) 312-0232 jallston@vols.utk.edu CAD Design Lead 
Connor Campbell (423) 557-4811 ccampb63@vols.utk.edu Finance Lead 
Meet Patel (865) 456-0042 mpatel35@vols.utk.edu Structural Design 1 
Payne Susong (865) 919-4176 psusong1@vols.utk.edu Feasibility Lead 
Jaideep Thota (832) 561-3391 jthota1@vols.utk.edu Structural Design 3 
 
Table 1: Team Member Information 
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Name Affiliation Email 
Trish Merelo Natchez Trace Bridge Barrier Coalition trishmerelo@yahoo.com 
Sarah Elmer Natchez Trace Bridge Barrier Coalition sarahelmer@yahoo.com 
Mary Risser NPS - Natchez Trace Parkway mary_risser@nps.gov 
Sarah Davis NPS - Natchez Trace Parkway Sarah_davis@nps.gov 
Barry Boyd NPS - Natchez Trace Parkway Barry_boyd@nps.gov 
Dr. Jenny Retherford University of Tennessee jretherf@utk.edu 
 
Table 2: Project Clients, Mentor, and Faculty Information  
 
1.2 Project Background   
The Natchez Trace Parkway follows a series of Native American trails through Mississippi, 
Alabama, and Tennessee containing historic sites such as The Trail of Tears and a memorial to 
Meriwether Lewis. Among the many prominent features of the parkway, is the Natchez Trace 
Parkway Bridge considered as the first segmentally constructed concrete arch bridge in the nation. 
Shown in figure below, the bridge deck consists of 196 precast box segments that are fit together 
and reinforced with post-tensioning cables. Since the bridge’s completion in 1994, it has received 
numerous honors for its striking design including the Presidential Award for Design Excellence in 
1995.  
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Figure 2: First Segmentally Constructed Concrete Arch Bridge in the US 
 
 
 
In addition to professional recognition, The Natchez Trace Parkway Bridge has drawn public 
attention from both tourists and locals due to its striking design, and aesthetic views of the 
surrounding landscape, as shown in the figure below. Visiting the structure is encouraged by the 
NPS and a parking lot located on the north side of the bridge gives visitors a safe viewing point of 
the bridge and valley below.  
 
Natchez Trace Bridge Specifications 
Parkway length 444 miles 
Bridge opening Year 1994 
Bridge Span 1,572 ft. 
Bridge Height 170 ft. 
Rail Height 32 inches 
 
Table 3: Natchez Trace Bridge Details 
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Figure 3: Aerial Photo of Natchez Trace Bridge 
 
While the bridge was initially designed for vehicular use, the structure’s popularity and relative 
proximity to suburban communities has made it a popular sight-seeing destination. While visitation 
has had a general positive effect, unfortunately, the conditions of the bridge’s design have led to a 
significant number of suicides. One concern with the current bridge configuration is the lack of 
pedestrian protection despite a high visitation rate. Another issue involves the existing traffic rail. 
While providing protection for vehicular traffic, the rail is easily scalable and does little to prevent 
fall hazards for visitors of the bridge (Figure 4). Since 2000, the Natchez Trace Parkway Bridge 
has been the site of over 34 suicides, 15 of which occurred from 2015. The suicide crisis taking 
place at the bridge has drawn significant attention at both the local and national level. In August 
of 2019, two call boxes were installed on both ends of the bridge to help combat the suicide issue 
taking place. Shortly thereafter, the National Park Service and Federal Highway Administration 
(FHWA) contracted a 1.2-million-dollar feasibility study to investigate the addition of fall 
protection barriers to the bridge.  
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1.3 Current Vehicle Barrier Conditions  
The current bridge barrier is a 32” tall vehicular rail that consists of a 12” aluminum rail atop a 
20” concrete parapet (Figure 4). The initial design of this barrier necessitates that both the 
aluminum and concrete components of the rail function as vehicular impact railing. Previous 
testing of the barriers used a 5400-pound truck traveling at 45.2 mph impacting at an angle of 22.4 
degrees and a 2070-pound small car traveling at 51.5 mph impacting at an angle of 19.5 degrees. 
The results from these impact test proved the barriers satisfy criteria for Test Level Two of the 
AASHTO Manual for Assessing Safety Hardware. This test level is currently acceptable due to 
the restriction of commercial traffic on the bridge and favorable site conditions found at the bridge.  
Proper installation of a new fall protection system must balance several factors. Additions to the 
bridge must meet current design code requirements for vehicular impact and integrate with the 
existing bridge components. The new design additions need to accommodate the current 
requirements of vehicular impact while serving as a fall protection system.  
 
Figure 4: Site Visit Measurement of Existing Barrier and Handrail 
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1.4 Purpose  
The National Suicide Prevention Lifeline deems that the most effective way to prevent bridge 
suicide attempts is to install barriers that inhibit the act entirely. Thus, the Natchez Trace Bridge 
Coalition insists that while signage and communication availability are necessary steps toward 
preventing suicide, the installation of a fall protection system is their goal. Given the significant 
historic value of the Natchez Trace Parkway Bridge, the Advisory Council on Historic 
Preservation (ACHP) and the NPS enforce laws and regulations including the National Register 
of Historic Places Guidelines and AASHTO LRFD Bridge Specifications. These guidelines and 
structural codes must be advertently considered for the designs to successfully fulfill the purpose 
of the project. Unique barrier design solutions must satisfy both the Coalition’s concerns regarding 
public health and safety, as well as ensuring the Natchez Trace Parkway Bridge’s historic 
infrastructure is preserved and compliant with federal regulations. 
In order to provide multiple barrier design options to be retrofitted to the bridge, RTE performed 
the following: review of suicide prevention barrier methods and materials used at other bridges 
where suicide rates are high, literature review of mandatory regulations that must be addressed, 
and a summary of multiple fall protection design options relevant to the Natchez Trace Parkway 
Bridge.   
1.5 Technical Scope of Work 
The team was contracted by the Natchez Trace Bridge Barrier Coalition to explore a series of 
barrier additions to reduce suicide occurrence. The deliverables produced by the team express a 
detailed record for three different barrier design concepts. Initially, a site visit was completed to 
record key dimensions of the existing bridge rail and understand the bridge design. The team 
performed a feasibility study for three design concepts to ensure all proposed barriers are within 
the standards for modifications on historically registered structures. Based on these standards and 
additional construction considerations, a decision matrix tool was developed by the team to aid in 
evaluating design feasibility. Structural analysis and design were conducted on the three design 
options generated by the team. Software and hand calculations were used to assess the ability of 
these barriers to properly withstand forces experienced if an individual jumped from the bridge as 
well as typical environmental forces that would be exerted on the structure. Finally, the team has 
prepared a set of construction drawings for the bridge barriers and a cost estimation analysis.  
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2.0 Design Development 
To begin design development several factors were defined and weighed to guide barrier designs 
generated by the team. Given similar occurrences of bridge related suicide attempts, the team 
conducted a review of previous bridge barrier projects such as The Golden Gate Bridge in San 
Francisco, USA and the Clifton Suspension Bridge in Bristol, UK. The heritage of the Natchez 
Trace Parkway as well as the bridge’s design significance were also thoroughly researched prior 
to design development. The superintendent of the Natchez Trace Parkway and the National 
Register for Historic Places were considered in order to define design limitations that would guide 
our design approach. Given the multitude of factors affecting the bridge design, ranging from 
structural, construction, and aesthetic limitations, the team developed a decision matrix tool to 
assess the weight of each factor. Further, the tool has been expanded to be utilized as a judging 
criterion to help grade proposed bridge designs developed during the feasibility phase of barrier 
construction. 
Recognized as a historic federal structure, the National Register for Historic Places Guidelines are 
applicable to any design modification or retrofit proposed for this structure so that eligibility to the 
registry is not compromised. The National Register traditionally recognizes a property's integrity 
through seven aspects or qualities: location, design, setting, materials, workmanship, feeling, and 
association as shown in the figure below. These guidelines must be adhered to during the design 
process, and the design must ultimately be approved and documented as in compliance with the 
Guidelines. While key aspects of integrity, the team has determined that Association, Location, 
and Setting do not govern for this bridge project as their corresponding elements stay constant so 
long as the structure exists.  
13 
 
Figure 5: Seven Aspects of Integrity per National Registry of Historic Places  
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2.1 Decision Matrix  
The consideration for the seven aspects of integrity were captured in the Decision Matrix. The 
Matrix was developed in order to aid in choosing a final design at the end of the project by 
quantifying the opinions of the decision maker so that a comparison can be made for all proposed 
designs. The matrix captures six of the specific Registry criteria in addition to three parameters 
identified by the team as valuable to the decision-making process. These include initial cost, 
weight, and maintenance cost as shown in the figure below. Unlike the NPS guidelines, the 
additional criteria are objective and have individual quantifiable values based on design and 
analysis. The matrix inputs include two types of rate values. The first-rate value describes how 
important the criteria are to the final decision. The second rate describes how well a design satisfies 
the criteria of design. The output of the matrix is a weighted average intended to compare how 
well each design met the needs of the clients and project.  
All criteria shall be assigned a rate value on a scale of 1-10 (10 being the best) based on the 
respective criterion’s significance.  Due to the subjectivity of some criteria, the standard deviation 
was considered. The population size used was six people. However, the results of the experiment 
showed that utilizing a standard deviation factor resulted in a decrease in the total value for all 
three designs and therefore, was not helpful in showing how different opinions impact the overall 
score. It was concluded that the variability in the weight of values shall be corrected by averaging 
the ratings of the subjective criteria. After each criterion are assigned a rate, each design is 
individually ranked on a scale of 1-10 showing how well each criterion was fulfilled. The total 
scores will allow for a comparative measure to the other designs and thus show which design best 
fulfills all the criteria identified.  
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Figure 6: Decision Matrix 
 
3.0 Concept Development 
Once the governing design criteria were defined, the team generated three barrier designs to 
integrate with the existing bridge. Netting or cabling was identified as a key material ubiquitous 
in the bridge fall protection. The team determined that a stainless-steel cable mesh solution called 
X-TEND® was optimal for the proposed bridge barriers based on its structural and aesthetic 
versatility. Structural analysis and design were conducted to ensure stability of barrier members 
and their interface with the existing bridge deck. Trajectory motion analysis was carried out to 
ensure that the barrier geometry was optimized to increase fall protection. The loading conditions 
applied to the barriers were determined per AASHTO LRFD 2012 specifications and analyzed 
using RAM Elements.  
3.1 X-TEND Mesh Panel Design 
Stainless steel cable mesh known as X-TEND will be the main component providing horizontal 
and vertical fall protection. X-TEND is fabricated from high-strength stainless steel wire bundles 
of various diameters that are dependent on the load stresses applied to the panel. The steel cables 
are linked together by tin-plated copper, or stainless-steel ferrules which give the mesh structure 
the needed flexibility to support the stresses from impact loads due to falling.  
To conform to the NPS guidelines of maintaining historical aesthetic and feeling of the bridge, 
different visual and transparency effects can be achieved through the versatile combinations of 
mesh widths, opening angles, and cable diameters. Three possible directions of the mesh diamonds 
exist composing the mesh panel: horizontal, vertical, and diagonal. The choice of diamond 
direction is based on the following criteria: architectural and visual aspects, safety requirements, 
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structural requirements, and economic factors. For the three barrier designs presented, vertical or 
horizontal diamonds will be used, as the diagonal direction is commonly used for angled panels 
such as stairways. Since the panel geometry of the designs 2 and 3 is much longer than design 1, 
a horizontal mesh diamond will be more feasible due to a reduced need of customization and 
material costs. The mesh in design 1 will consist of vertical diamonds in order to effectively inhibit 
climbing while also maintaining the highest level of transparency possible.
 
 
 
Figure 7: Horizontal Mesh Orientation
 
 
 
 
Figure 8: Vertical Mesh Orientation 
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The mesh panel’s supporting structures must be able to withstand the tension forces generated by 
the mesh once installed. The mesh panels for designs 2 and 3 will not be continuous along the 
length of the bridge. Instead, a single panel will be installed between each structural support 
extending from the bridge. Designs 2 and 3 mesh panels will consist of steel mesh that is woven 
around a steel border cable under tension via a turnbuckle. The border cables will then be fastened 
to the WT shape structural members at each corner with a bolt and shackle of specified size and 
supported by eye bolts around the perimeter of the panel to reduce sag. It is important to note that 
all mesh panels will be homogeneously tensioned using a hydraulic tool upon installation. 
The mesh panels for design 1 will be framed with stainless steel tubing that is connected to the 
vertical posts by a kit produced by Carl Stahl. The mesh panels are not continuous along the length 
of the bridge and the mesh wire will be woven around the tube frame. Additional supports such as 
eye bolts are not necessary for the design 1 since the mesh wire is woven around a rigid frame. 
The mesh panel for design 1 will be composed of a smaller diameter cable compared to alternative 
designs mostly due to reduced impact loading, environmental stresses, as well as an effort to 
increase transparency.  
3.2 RAM and Inventor Design Models 
The designs were modeled in RAM Elements as partial one bay frame systems since the frame 
system is identical in members and member dimensions along the entire bridge span. For all 
designs, the largest frame spacing is utilized to capture the maximum applied loads. Once the 
one bay frame elements are sufficient in capacity against the maximum loads applied, it is 
reasonable to claim the entire structure is sufficient in capacity against similar applied loads. 
Furthermore, the lightest structural members are chosen to minimize the weight of the designs 
while ensuring the members are sufficient for deflection and constructability.  
Inventor models were created for the designs to analyze the impact each design would have on the 
aesthetic and feeling of the overall structure. These models only serve to market the concept to the 
public as it provides a visual mockup of the constructed frames integrated with the existing 
structure. The inventor model allows the public to view all angles of the bridge as shown in the 
videos provided on YouTube. In addition, it includes sketches of pedestrians, which represent an 
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adult human between the heights of 5-6 feet. This provides a perspective so that a conclusion can 
be quickly reached about the effectiveness of each design.  
3.3 Design Options 
3.3a Design 1- Top Attached Post System with X-TEND Mesh 
 
Design 1 consists of vertical members framed by the X-TEND mesh on top of an existing concrete 
parapet that spans the full bridge length. Two horizontal members extend between the vertical 
posts, as shown in figures below. The height of the frame system spans 5 feet above the existing 
parapet and the vertical members of the frame are spaced every 6.3 feet. To account for the 
vehicular impact, a 3-foot-tall concrete barrier has been included in the design and creates a 3-foot 
service walkway between traffic lanes and the bridge rail. The existing rail is to be removed and 
will be replaced by the proposed frame structure. The connection between the vertical members 
and concrete is a fixed connection and requires that vertical members are welded to a connection 
plate that is bolted to the top of the bridge. A fixed connection exists for every vertical post over 
the span of the bridge. Existing rail connection details are to be used for the connection of the 
proposed vertical members. As shown in the YouTube video titled “Perspective Model Top” 
(https://youtu.be/spUx_4YrgLE), this design is less obstructive from the view from the bottom of 
the bridge. 
 
 
Figure 9: RAM Model Rendering of Design 1 
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Figure 10: 3D Rendering of Design 1 with the existing bridge 
 
 
3.3b Design 2- Side Attached Frame System with X-TEND Mesh 
 
As shown in the figures below, design 2 consists of three structural members which will frame a 
mesh that extends horizontally from the side of the bridge, as shown in figures below. Trajectory 
calculations were performed prior to analysis to determine the required length of the net apparatus 
to effectively contain an individual in the case of a fall or intentional jump. As shown in the 
YouTube video titled “Perspective Model Side” (https://youtu.be/Gh2C2IvaYsU), this design does 
not obstruct the view for vehicles or pedestrians on the bridge deck. In addition, it can blend evenly 
with the bridge elevation view with proper aesthetic renewals such painting the steel a white color 
to match the concrete.  
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Figure 11: RAM Model Rendering of Design 2 
 
               
Figure 12: 3D Rendering of Design 2 
 
The main connection point for this design was based on the smallest hollow section. This section 
is labeled Joint O #1. It has a maximum height of 7’-6”. In order to prevent damage of the pre-
stressed tendons in the upper and lower slab, the connection point is placed 5’-0” from the top of 
the top slab. This y-axis coordinate point is held constant for all hollow section. Geometric 
calculations were completed following the trajectory calculations. The angle of the main member 
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is 17.43 feet long angled at 16.7 degrees NE. The connection of the bracing is proposed at the 
angled section of the top slab. The placement of the connection is based on the existing pre-stress 
tendons as well. Both connection points identified shall be fixed to resist the moments caused by 
the pedestrian live load.  The third member is placed at connection 2 to the end of the angled 
member to provide bracing. The third connection point shall be a pinned connection.  
 
3.3c Design 3- Bottom Attached Frame System with X-TEND Mesh 
 
Design 3 is a rectangular frame consisting of four vertical members that support two 54’-0” long 
horizontal members, as shown in the figures below. Like the side-mounted design, this frame 
preserves views from the bridge as shown in in the YouTube video titled “Perspective Model 
Bottom” (https://youtu.be/TC20bxQvJZg). The horizontal member is designed to extend beyond 
the bridge’s deck to maximize the number of fall trajectories that can be contained over the bridge’s 
span. The height of vertical members was chosen to conform to the curved fluctuations in the 
bridge’s box girder sections. Further, the drop height of this design inflicts an increased impact 
damage on individuals to dissuade jumping from the bridge.  Steel cable mesh is proposed along 
the horizontal members as well as below the bridge deck to contain pedestrians that may fall. 
Frames are spaced at 17’-0” intervals with four intermediary horizontal members that span this 
length. These members function as connection points for the steel mesh and provide lateral bracing 
for the frame. The design geometry for the frame can be found in Appendix B. 
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Figure 13: RAM Model Rendering of Design 3 
 
 
 
Figure 14: RAM Model Rendering of Design 3 
 
 It is important to note that the depth of the bridge’s box girders vary along the span of the bridge. 
Where the bridge’s deck attaches to the main arches and piers, the depth of the bridge is deeper 
and taper symmetrically along the span. To address conflicts that may arise due to the variance in 
the bridge depth, the vertical members are uniformly fixed to the side of the box girder below the 
bridge deck. The height of all vertical members has been conservatively designed for the deepest 
box girder section and includes a minimum of 0’-6” clearance from the bottom of the bridge at any 
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point along the span. Along Arch 1 and Arch 2 of the bridge, there is no vertical clearance below 
the bridge’s superstructure and the top of the arch. At these points along the bridge, the frame will 
not fit, and a cantilevered frame, as shown in the figure below, is added to continue supporting the 
steel cable mesh.  
 
 
 
Figure 15: RAM Model Rendering of Design 3 at Arches 
 
3.4 Trajectory  
Trajectory equations were conducted to ensure that cantilever members are of adequate length to 
contain jumpers. The trajectory was a function of velocity, launch angle, initial height, and gravity.  
Research was completed to understand the average speed of a human prior to analysis. According 
to the National Council on Strength and Fitness, the average person can run about 15 mph. The 
team concluded it is nearly impossible for a human to reach a full velocity of 15 mph. Due to short 
span of the bridge plus the height of the existing parapet, a speed of 10 mph was used for the 
calculations. The optimal take off angle for a world-class long jumper is anywhere between 15-27 
degrees. The angle of launch used was take as 24 degrees to account for a jumper on the extreme 
end of this range.  The height of the existing parapet and rail was used for the initial height. The 
distance range was found to be a minimum of 8.5 feet from the edge of the parapet. Geometric 
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design was then performed to determine the dimensions for the cantilever members in design 2 
and 3.  
3.5 Structural Loading for Designs 
The applicable code for bridge design loads is the AASHTO LRFD 2012 Design Code. As 
specified in Appendix C, the load combinations are based on strength limit states. Strength 1 is the 
basic load combination that is governed by the pedestrian live loads while strength 3 is governed 
by the wind loads. Extensive permutations of the load combinations are generated in the analysis 
of all designs. Ice loads are included in the extreme event 2 load combination; however, the load 
combination is not applicable for the proposed designs. Upon expert advice, the ice load is 
integrated in the strength 1 load combination using the factor of 1, similar to extreme event ice 
load factor.  
The applicable loads are specified in the wind, snow, and pedestrian railing design chapters in the 
AASHTO Guide. The primary load cases accounted for the designs are the following: dead load, 
pedestrian live load, wind load, and ice load. AASHTO Section 13.8.2 specifies pedestrian live 
load design criteria. The dead load accounts for the load of the X-TEND Mesh and the self-weight 
of the structural members for each design. All designs include an X-TEND mesh, manufactured 
by Carl Stahl Décor-Cable, installed between the members that resists the loads. The X-TEND 
mesh specification guide explicitly states the mesh be designed as a solid ice sheet that is applicable 
for wind, snow, and ice loading. The material is vulnerable to ice in cold temperatures; therefore, 
the mesh is designed as a solid ice sheet assuming the formation of ice over the mesh thickness.  
According to design guide section 3.9.6, snow loading is not applicable due to the location of the 
bridge falling outside of heavy snowfall regions. Furthermore, the loads are applied to the design 
models in RAM Elements as worst-case scenarios considering directional loading, such as gravity, 
lateral, or uplift. Gravity loads due to dead load and ice weight are modeled as area loads as it 
allows the model to transfer loads to tributary members. It is critical to note loading is based on 
the tributary width or the surface area of the members the loads are applied to. Wind uplift loads 
does not apply to design 1 due to the member cross sectional area so small that it is to be neglected. 
However, wind uplift loads apply to designs 2 and 3 considering the horizontal orientation of the 
members. 
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4.0 Estimation of Costs 
Each design’s cost was calculated individually and compiled into a Microsoft Excel file. The file 
includes a description of each material and the quantity, unit price, and cost of each material. The 
file also displayed the page and line item from TDOT bid prices from 2018 if applicable. Prices 
for the Carl Stahl X-Tend mesh, through bolts, and shackles are supplied by Carl Stahl Décor-
Cable. Ronstan Tensile Architecture supplied the price for the turnbuckle assembly used.  
Prices used for common items such as structural steel, bolts, and steel plates use bulk prices. In 
designs 2 and 3 one of the costliest items is the structural steel. In order to determine the price of 
the steel the global price of $1000 per ton is used then multiplied by the weight of the steel needed 
for each design. In all of the designs the X-Tend mesh is one of the costliest materials. To 
determine the price of the mesh, the total area the mesh covers is multiplied by the unit price of 
$11.86. A list of the costliest items can be found below in Figure 16. Labor for each design is 
estimated to be the same as the materials cost. Therefore, the estimated total cost is determined to 
be twice the materials cost.  
Once the cost breakdown is finished the total prices for each design can be compared and the most 
cost-effective design is determined. Based on the calculations the cheapest option is design 1 which 
has an estimated total cost of $1,647,228.36. The most expensive option is design 3 with an 
estimated total cost of $3,801,498.18. Design 2 falls between the other two options at an estimated 
total cost of $1,911,177.71.  
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Figure 16: Material Cost for Each Design 
 
5.0 Conclusion  
In conducting a feasibility study of bridge barrier additions to the Natchez Trace Parkway Bridge, 
our team has generated three barrier designs to be integrated with the existing bridge structure. 
The primary aim of the barrier design is to reduce the occurrence of suicide fatalities and attempts 
on the bridge. Secondarily, our designs aim to preserve aesthetic and physical guidelines that 
govern construction of historic structures like the Natchez Trace Parkway Bridge. In ensuring 
completion of the total scope of work, a decision tool has been developed in addition to structural 
design of the bridge barriers. The addition of this tool allows individuals involved in the feasibility 
study to better define physical and aesthetic criteria that govern proposed barrier designs. Further, 
the decision tool has been developed to allow assessment of all proposed barrier designs by this 
team as well as external parties. A preliminary cost estimation for the proposed designs has been 
included in this report. Material and labor costs were determined based on existing TDOT bid 
prices and current market prices for structural and architectural materials proposed in our designs. 
 
202-04.05 Removal of Structures (Region 3) 5 1 LS $300,000.00 $300,000.00
NA Carl Stahl X-Tend 2mm Mesh NA 15024.83 SF $11.86 $178,194.51
711-05.70 Traffic Barrier 94 3144 LF $71.89 $226,022.16
NA Carl Stahl X-Tend 3mm Mesh NA 53026.74 SF $11.86 $628,897.14
NA Structural Steel NA 207.49 Tons $1,000.00 $207,490.00
NA ACS2-SSM10 NA 186 Each $601.98 $111,968.28
NA Carl Stahl X-Tend 3mm Mesh NA 107497.6 SF $11.86 $1,274,921.30
NA Structural Steel NA 525.52 Tons $1,000.00 $525,520.00
Design 1
TDOT 
Item No.
Description Page Quantity Unit $/Unit Total Cost
Design 2
TDOT 
Item No.
Description Page Quantity Unit $/Unit Total Cost
Design 3
TDOT 
Item No.
Description Page Quantity Unit $/Unit Total Cost
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Decision Matrix 
Appendix A  
Decision Matrix   
 
Individual ratings for each design in the previous decision matrix were assigned by our team to 
compare results and analyze the strengths and weaknesses of each design. Each team member 
ranked the nine criteria based on its significance and the average rank was taken for each 
criterion to be used when calculating the total score. The nine criteria of integrity used to analyze 
the designs are defined as follows:   
Fixed/Constant Variation  
1. Initial Cost – The upfront cost to complete the project. Individual ratings of 10 express a 
project with the potential to be completed to the highest standard at a price much less than 
competing designs. Ease of access on the bridge’s deck reduces the construction costs of the 
top attached post system which is why it is ranked the highest of three designs for this 
category.  
2. Weight – The loads of and acting on the designed barrier. Designs with individual ratings 
of 10 are lightweight and present very few added loads to the original structure. The top 
attached post system scored the highest for this criteria since it adds the least amount of loads 
to the existing structure.  
3. Maintenance Cost – The total cost to maintain the barrier over its lifetime. The design 
which uses materials that are very easily and cheaply replaced/refurbished will score an 
individual ranking of 10. The side and bottom attached frame system are both unreachable 
without the proper equipment creating an added cost to performing routine maintenance. The 
top attached post system is accessible from the bridge’s deck which makes the maintenance 
much more manageable. All designs share commonly used building materials which are 
more affordable to replace than others.  
Variable  
4. Design –Designs which best serve the public while having little to no effect on the 
structural efficacy will receive individual ranks of 10. The side and bottom attached frame 
system take the view of the arches and precast sections partially away detracting from the 
original design.  
5. Materials –Bridge barrier systems that do not introduce any new material that is not pre-
existing, and use materials that are historically accurate will receive an individual ranking of 
10. The materials of all three designs are intended to blend with the existing materials used to 
construct the bridge, however design 1 fits the theme of the original bridge design best. The 
side and bottom attached frame systems appear much more modern and could possibly 
detract from the bridge’s intended aesthetic.  
6. Feeling –Barriers which do not object the viewing of the bridge or surrounding landscape 
from below or on the bridge will receive individual ranks of 10. The top attached post system 
design will affect the views of pedestrians on the bridge, creating a caged feel. The side 
attached frame system is positioned such that the view from on the bridge is not obstructed, 
and the view of the bridge from below is maintained.   
7. Setting –Designs which do not deviate or change the surroundings in a way that detracts 
from the historical significance of the project will be ranked 10. All of our designs do not 
drastically modernize the setting, therefore all designs scored equally high in this category.   
8. Workmanship –Barriers which reflect similar methods, means, and technology of the in-
situ guardrail will receive scores of 10. Design 2 and 3 both introduce new connections to the 
structure, so the likelihood of poorly reflecting the original design is more possible.  
9. Constructability – The extent to which the design facilitates construction. Designs which 
are assembled and installed with little effort are given an individual rank of 10. The top 
attached post system does not require the added measures needed to attach designs 2 and 3 to 
the hollow precast sections which is why it is ranked highest.  
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Appendix B 
 
Design Geometry 
Scanned with CamScanner
Scanned with CamScanner

Velocity= 10 mph 14.667 f/s
Angle of Launch = 24 Degress
Initial Height= 2.667 ft
0 ft (deck)
2.667 ft
Gravity= 32.2 ft/s^2
Components of Velocity:
Vx= 13.39897 ft/s
Vy= 5.965606 ft/s
Time of Flight:
t= 0.632454 sec
Horizontal distance traveled/Range:
d= 8.474236 ft
Velocity= 10 mph 14.667 f/s
Time= 7 s
Distance= 102.669 ft
Trajectory Equations Calculations:
Natchez Trace Bridge  Rocky Top Engineering 
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Structural Calculations 
SECTION 3: LOADS AND LOAD FACTORS 3-13 
The load factor for settlement, SE, should be 
considered on a project-specific basis. In lieu of project-
specific information to the contrary, SE, may be taken as 
1.0. Load combinations which include settlement shall also 
be applied without settlement. 
For segmentally constructed bridges, the following
combination shall be investigated at the service limit state:
DC DW EH EV ES WA CR SH TG EL PS
(3.4.1-2) 
Table 3.4.1-1Load Combinations and Load Factors 
Load 
Combination 
Limit State 
DC 
DD 
DW 
EH 
EV 
ES 
EL 
PS 
CR 
SH 
LL 
IM 
CE 
BR 
PL 
LS WA WS WL FR TU TG SE 
Use One of These at a Time 
EQ BL IC CT CV 
Strength I 
(unless noted) 
p 1.75 1.00   1.00 0.50/1.20 TG SE      
Strength II p 1.35 1.00   1.00 0.50/1.20 TG SE      
Strength III p  1.00 1.4
0 
 1.00 0.50/1.20 TG SE      
Strength IV p  1.00   1.00 0.50/1.20        
Strength V p 1.35 1.00 0.4
0 
1.0 1.00 0.50/1.20 TG SE      
Extreme 
Event I 
p EQ 1.00   1.00    1.00     
Extreme 
Event II 
p 0.50 1.00   1.00     1.00 1.00 1.00 1.00 
Service I 1.00 1.00 1.00 0.3
0 
1.0 1.00 1.00/1.20 TG SE      
Service II 1.00 1.30 1.00   1.00 1.00/1.20        
Service III 1.00 0.80 1.00   1.00 1.00/1.20 TG SE      
Service IV 1.00  1.00 0.7
0 
 1.00 1.00/1.20  1.0      
Fatigue I
LL, IM & CE 
only 
 1.50             
Fatigue II
LL, IM & CE 
only 
 0.75             
LRFDUS-6-E1: June 2012 Errata to LRFD Design, Sixth Edition
© 2012 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.
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Table 3.4.1-2Load Factors for Permanent Loads, p 
Type of Load, Foundation Type, and  
Method Used to Calculate Downdrag 
Load Factor 
Maximum Minimum 
DC: Component and Attachments 
DC: Strength IV only 
1.25 
1.50 
0.90 
0.90 
DD: Downdrag Piles,  Tomlinson Method 
Piles,  Method 
Drilled shafts, ONeill and Reese (1999) Method 
1.4 
1.05 
1.25 
0.25 
0.30 
0.35 
DW: Wearing Surfaces and Utilities 1.50 0.65 
EH: Horizontal Earth Pressure 
 Active 
At-Rest 
 AEP for anchored walls 
 
1.50 
1.35 
1.35 
 
0.90 
0.90 
N/A 
EL: Locked-in Construction Stresses 1.00 1.00 
EV: Vertical Earth Pressure 
 Overall Stability 
 Retaining Walls and Abutments 
Rigid Buried Structure 
 Rigid Frames 
 Flexible Buried Structures 
 Metal Box Culverts and Structural Plate Culverts with Deep Corrugations 
 Thermoplastic culverts 
 All others 
 
1.00 
1.35 
1.30 
1.35 
 
1.5 
1.3 
1.95 
 
N/A 
1.00 
0.90 
0.90 
 
0.9 
0.9 
0.9 
ES: Earth Surcharge 1.50 0.75 
Table 3.4.1-3Load Factors for Permanent Loads Due to Superimposed Deformations, p
Bridge Component PS CR, SH 
SuperstructuresSegmental 
Concrete Substructures supporting Segmental 
 Superstructures (see 3.12.4, 3.12.5) 
1.0 See P for DC, Table 3.4.1-2 
Concrete Superstructuresnon-segmental 1.0 1.0 
Substructures supporting non-segmental Superstructures  
 using Ig 
 using Ieffectuve
 
0.5 
1.0 
 
0.5 
1.0 
Steel Substructures 1.0 1.0 
LRFDUS-6-E1: June 2012 Errata to LRFD Design, Sixth Edition
© 2012 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.
13-10 
A safety toe rail or curb should be provided. Rails should 
project beyond the face of posts and/or pickets as shown in 
Figure Al3.1.l-2. 
The rail spacing requirements given above should not 
apply to chain link or metal fabric fence support rails and 
posts. Mesh size in chain link or metal fabric fence should 
have openings no larger than 2.0 in. 
13.8.2-Design Live Loads 
The design live load for pedestrian railings shall be 
taken as w = 0.050 kif, both transversely and vertically, 
acting simultaneously. In addition, each longitudinal 
element will be designed for a concentrated load of 
0.20 kips, which shall act simultaneously with the above 
loads at any point and in any direction at the top of the 
longitudinal element. 
The posts of pedestrian railings shall be designed for a 
concentrated design live load applied transversely at the 
center of gravity of the upper longitudinal element or, for 
railings with a total height greater than 5.0 ft, at a point 
5.0 ft above the top surface of the sidewalk. The value of 
the concentrated design live load for posts, Pu, in kips, 
shall be taken as: 
PLL = 0.20 + 0.050L (13.8.2-1) 
where: 
L post spacing (ft) 
The design load for chain link or metal fabric fence 
shall be 0.015 ksf acting normal to the entire surface. 
The application of loads shall be as indicated in 
Figure 13.8.2-1, in which the shapes ofrail members are 
illustrative only. Any material or combination of materials 
specified in Article 13.5 may be used. 
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Figure 13.8.2-1-Pedestrian Railing Loads-To be used on 
the outer edge of a sidewalk when highway traffic is 
separated from pedestrian traffic by a traffic railing. 
Railing shape illustrative only. 
AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS 
The size of openings should be capable of retaining an 
average size beverage container. 
C13.8.2 
These live loads apply to the railing. The pedestrian 
live load, specified in Article 3.6.1.6, applies to the 
sidewalk. 
~~::~:tb~~:~;d~~t~~~!~:~~ ~:HH;~hway and Transportation ~i~~ 12 by the American Association of S Li~n~:;~6;pt';,f i-~~:P~;ti~/5950087~01 Officials. 
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Table 3.7.3.2-1Lateral Drag Coefficient  
Angle, , between direction of flow and 
longitudinal axis of the pier CL
0 degrees 0.0 
5 degrees 0.5 
10 degrees 0.7 
20 degrees 0.9 
30 degrees 1.0 
  
 
The lateral drag force shall be taken as the product of
the lateral stream pressure and the surface exposed thereto.
  
  
3.7.4Wave Load 
 
Wave action on bridge structures shall be considered
for exposed structures where the development of
significant wave forces may occur. 
C3.7.4 
 
Loads due to wave action on bridge structures shall be 
determined using accepted engineering practice methods. 
Site-specific conditions should be considered. The latest
edition of the Shore Protection Manual, published by the 
Coastal Engineering Research Center, Department of the 
Army, is recommended for the computation of wave 
forces. 
  
3.7.5Change in Foundations Due to Limit State for 
Scour 
 
The provisions of Article 2.6.4.4 shall apply. 
The consequences of changes in foundation conditions
resulting from the design flood for scour shall be
considered at strength and service limit states. The 
consequences of changes in foundation conditions due to
scour resulting from the check flood for bridge scour and
from hurricanes shall be considered at the extreme event
limit states. 
C3.7.5 
 
 
Statistically speaking, scour is the most common 
reason for the failure of highway bridges in the United
States. 
Provisions concerning the effects of scour are given in
Section 2. Scour per se is not a force effect, but by 
changing the conditions of the substructure it may 
significantly alter the consequences of force effects acting 
on structures. 
  
3.8WIND LOAD: WL AND WS  
  
3.8.1Horizontal Wind Pressure  
  
3.8.1.1General 
 
Pressures specified herein shall be assumed to be 
caused by a base design wind velocity, VB, of 100 mph. 
Wind load shall be assumed to be uniformly
distributed on the area exposed to the wind. The exposed 
area shall be the sum of areas of all components, including
floor system, railing, and sound barriers, as seen in 
elevation taken perpendicular to the assumed wind
direction. This direction shall be varied to determine the
extreme force effect in the structure or in its components. 
Areas that do not contribute to the extreme force effect
under consideration may be neglected in the analysis. 
For bridges or parts of bridges and sound barriers
more than 30.0 ft above low ground or water level, the
design wind velocity, VDZ, should be adjusted according to:
 
C3.8.1.1 
 
Base design wind velocity varies significantly due to 
local conditions. For small and/or low structures, wind
usually does not govern. For large and/or tall bridges and
sound barriers, however, the local conditions should be 
investigated. 
Pressures on windward and leeward sides are to be 
taken simultaneously in the assumed direction of wind. 
Typically, a bridge structure should be examined
separately under wind pressures from two or more 
different directions in order to ascertain those windward, 
leeward, and side pressures producing the most critical 
loads on the structure. 
Eq. 3.8.1.1-1 is based on boundary layer theory 
combined with empirical observations and represents the 
most recent approach to defining wind speeds for various 
 
© 2012 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.
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2.5 ln30DZ 0
B 0
V ZV V
V Z
 (3.8.1.1-1) 
 
where: 
 
VDZ = design wind velocity at design elevation, Z (mph)
V30 = wind velocity at 30.0 ft above low ground or
above design water level (mph) 
VB = base wind velocity of 100 mph at 30.0 ft height, 
yielding design pressures specified in
Articles 3.8.1.2.1 and 3.8.1.2.2 
Z = height of structure at which wind loads are being
calculated as measured from low ground, or from
water level, > 30.0 ft 
V0 = friction velocity, a meteorological wind
characteristic taken, as specified in
Table 3.8.1.1-1, for various upwind surface
characteristics (mph) 
Z0 = friction length of upstream fetch, a
meteorological wind characteristic taken as
specified in Table 3.8.1.1-1 (ft) 
 
conditions as used in meteorology. In the past, an 
exponential equation was sometimes used to relate wind
speed to heights above 30.0 ft. This formulation was based
solely on empirical observations and had no theoretical 
basis. 
 
30DZ 30
ZV CV  (C3.8.1.1-1) 
 
The purpose of the term C and exponent  was to adjust
the equation for various upstream surface conditions, 
similar to the use of Table 3.8.1.1-1. Further information 
can be found in Liu (1991) and Simiu (1973, 1976). 
The following descriptions for the terms open 
country, suburban, and city in Table 3.8.1.1-1 are 
paraphrased from ASCE-7-93: 
 
 Open CountryOpen terrain with scattered
obstructions having heights generally less than 30.0 ft. 
This category includes flat open country and
grasslands. 
 SuburbanUrban and suburban areas, wooded areas, 
or other terrain with numerous closely spaced
obstructions having the size of single-family or larger
dwellings. Use of this category shall be limited to 
those areas for which representative terrain prevails in
the upwind direction at least 1,500 ft. 
 CityLarge city centers with at least 50 percent of
the buildings having a height in excess of 70.0 ft. Use 
of this category shall be limited to those areas for
which representative terrain prevails in the upwind
direction at least one-half mile. Possible channeling 
effects of increased velocity pressures due to the 
bridge or structures location in the wake of adjacent
structures shall be taken into account. 
Table 3.8.1.1-1Values of V0 and Z0 for Various Upstream 
Surface Conditions 
Condition Open Country Suburban City 
V0 (mph) 8.20 10.90 12.00 
Z0 (ft) 0.23  3.28  8.20 
Except for sound barriers, V30 may be established
from: 
 
 Fastest-mile-of-wind charts available in ASCE 7-88 
for various recurrence intervals, 
 Site-specific wind surveys, and 
 In the absence of better criterion, the assumption that
V30 = VB = 100 mph. 
For sound barriers, V30 shall be taken as specified in
Article 15.8.2. 
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3.8.1.2Wind Pressure on Structures: WS   
   
3.8.1.2.1General 
 
If justified by local conditions, a different base design
wind velocity may be selected for load combinations not
involving wind on live load. The direction of the design
wind shall be assumed to be horizontal, unless otherwise
specified in Article 3.8.3. In the absence of more precise
data, design wind pressure, in ksf, may be determined as:
2 2
10,000
DZ DZ
D B B
B
V VP P P
V
 (3.8.1.2.1-1) 
PB = base wind pressure specified in Table 3.8.1.2.1-1
(ksf) 
 
 C3.8.1.2.1 
 
The stagnation pressure associated with a wind
velocity of 100 mph is 0.0256 ksf, which is significantly 
less than the values specified in Table 3.8.1.2.1-1. The 
difference reflects the effect of gusting combined with 
some tradition of long-time usage. 
The pressures specified in klf or ksf should be 
chosen to produce the greater net wind load on the 
structure. 
Wind tunnel tests may be used to provide more 
precise estimates of wind pressures. Such testing should
be considered where wind is a major design load. 
The wind force on the structure shall be calculated by
multiplying the design wind pressure, PD, calculated using 
Eq. 3.8.1.2.1-1, by the exposed area, including the area of
sound barriers, if existing, regardless of the design wind
pressure used in designing the sound barriers themselves.
 
 Due to the lack of information on the wind force on 
sound barriers, the wind pressure specified in Article 
15.8.2 for the design of sound barriers is based on 
producing similar wind pressures to those used for the 
design of sound barriers (AASHTO, 1989). Such values 
of wind pressures proved to produce safe designs in the 
past. 
Table 3.8.1.2.1-1Base Pressures, PB, Corresponding to 
VB = 100 mph 
 The term columns in Table 3.8.1.2.1-1 refers to 
columns in superstructures such as spandrel columns in 
arches. 
Superstructure 
Component 
Windward 
Load, ksf 
Leeward 
Load, ksf 
Trusses, Columns, 
and Arches 
0.050 0.025 
Beams 0.050 NA 
Large Flat Surfaces 0.040 NA 
The total wind loading shall not be taken less than
0.30 klf in the plane of a windward chord and 0.15 klf in 
the plane of a leeward chord on truss and arch components,
and not less than 0.30 klf on beam or girder spans. 
  
   
3.8.1.2.2Loads from Superstructures 
 
Except where specified herein, where the wind is not
taken as normal to the structure, the base wind pressures,
PB, for various angles of wind direction may be taken as
specified in Table 3.8.1.2.2-1 and shall be applied to the 
centroid of a single plane of exposed area. The skew angle 
shall be taken as measured from a perpendicular to the
longitudinal axis. The wind direction for design shall be
that which produces the extreme force effect on the
component under investigation. The transverse and 
longitudinal pressures shall be applied simultaneously. 
 C3.8.1.2.2 
 
For trusses, columns, and arches, the base wind
pressures specified in Table 3.8.1.2.2-1 are the sum of
the pressures applied to both the windward and leeward
areas. 
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Table 3.8.1.2.2-1Base Wind Pressures, PB, for Various Angles of Attack and VB = 100 mph 
Skew Angle of Wind 
(degrees) 
Trusses, 
Columns and Arches Girders 
Lateral Load 
(ksf) 
Longitudinal Load 
(ksf) 
Lateral Load 
(ksf) 
Longitudinal Load 
(ksf) 
0 0.075 0.000 0.050 0.000 
15 0.070 0.012 0.044 0.006 
30 0.065 0.028 0.041 0.012 
45 0.047 0.041 0.033 0.016 
60 0.024 0.050 0.017 0.019 
For the usual girder and slab bridges having an 
individual span length of not more than 125 ft and a 
maximum height of 30.0 ft above low ground or water 
level the following wind loading may be used: 
 
0.05 ksf, transverse 
0.012 ksf, longitudinal 
 
Both forces shall be applied simultaneously. These 
forces shall not be used in determining the forces on 
sound barriers. 
Wind pressure on sound barriers should be 
determined using the provisions of Article 15.8.2. 
 
  
3.8.1.2.3Forces Applied Directly to the 
Substructure 
The transverse and longitudinal forces to be applied 
directly to the substructure shall be calculated from an 
assumed base wind pressure of 0.040 ksf. For wind 
directions taken skewed to the substructure, this force 
shall be resolved into components perpendicular to the 
end and front elevations of the substructure. The 
component perpendicular to the end elevation shall act 
on the exposed substructure area as seen in end 
elevation, and the component perpendicular to the front 
elevation shall act on the exposed areas and shall be 
applied simultaneously with the wind loads from the 
superstructure. 
 
3.8.1.3Wind Pressure on Vehicles: WL 
When vehicles are present, the design wind 
pressure shall be applied to both structure and vehicles. 
Wind pressure on vehicles shall be represented by an 
interruptible, moving force of 0.10 klf acting normal to, 
and 6.0 ft above, the roadway and shall be transmitted 
to the structure. 
Except where specified herein, when wind on 
vehicles is not taken as normal to the structure, the 
components of normal and parallel force applied to the 
live load may be taken as specified in Table 3.8.1.3-1 
with the skew angle taken as referenced normal to the 
surface. 
C3.8.1.3 
 
Based on practical experience, maximum live loads 
are not expected to be present on the bridge when the 
wind velocity exceeds 55 mph. The load factor 
corresponding to the treatment of wind on structure only 
in Load Combination Strength III would be (55/100)2 
(1.4) = 0.42, which has been rounded to 0.40 in the 
Strength V Load Combination. This load factor 
corresponds to 0.3 in Service I. 
The 0.10 klf wind load is based on a long row of 
randomly sequenced passenger cars, commercial vans, 
and trucks exposed to the 55 mph design wind. This 
horizontal live load, similar to the design lane load, 
should be applied only to the tributary areas producing a 
force effect of the same kind. 
  
© 2012 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.
SECTION 3: LOADS AND LOAD FACTORS 3-43 
 
Table 3.8.1.3-1Wind Components on Live Load 
Skew Angle 
(degrees) 
Normal 
Component 
(klf) 
Parallel 
Component 
(klf) 
0 0.100 0.000 
15 0.088 0.012 
30 0.082 0.024 
45 0.066 0.032 
60 0.034 0.038 
  
 
For the usual girder and slab bridges having an 
individual span length of not more than 125 ft and a 
maximum height of 30.0 ft above low ground or water 
level, the following wind loading may be used: 
 
0.10 klf, transverse 
0.04 klf, longitudinal 
Both forces shall be applied simultaneously. 
 
3.8.2Vertical Wind Pressure 
Unless otherwise determined in Article 3.8.3, a 
vertical upward wind force of 0.020 ksf times the width 
of the deck, including parapets and sidewalks, shall be 
considered to be a longitudinal line load. This force 
shall be applied only for the Strength III and Service IV 
limit states which do not involve wind on live load, and 
only when the direction of wind is taken to be 
perpendicular to the longitudinal axis of the bridge. This 
lineal force shall be applied at the windward quarter-
point of the deck width in conjunction with the 
horizontal wind loads specified in Article 3.8.1. 
C3.8.2 
 
The intent of this Article is to account for the effect 
resulting from interruption of the horizontal flow of air 
by the superstructure. This load is to be applied even to 
discontinuous bridge decks, such as grid decks. This 
load may govern where overturning of the bridge is 
investigated. 
 
3.8.3Aeroelastic Instability  
 
3.8.3.1General 
Aeroelastic force effects shall be taken into account 
in the design of bridges and structural components apt 
to be wind-sensitive. For the purpose of this Article, all 
bridges with a span to depth ratio, and structural 
components thereof with a length to width ratio, 
exceeding 30.0 shall be deemed to be wind-sensitive. 
The vibration of cables due to the interaction of 
wind and rain shall also be considered. 
C3.8.3.1 
 
Because of the complexity of analyses often 
necessary for an in-depth evaluation of structural 
aeroelasticity, this Article is intentionally kept to a 
simple statement. Many bridges, decks, or individual 
structural components have been shown to be 
aeroelastically insensitive if the specified ratios are 
under 30.0, a somewhat arbitrary value helpful only in 
identifying likely wind-sensitive cases. 
 Flexible bridges, such as cable-supported or very 
long spans of any type, may require special studies 
based on wind tunnel information. In general, 
appropriate wind tunnel tests involve simulation of the 
wind environment local to the bridge site. Details of this 
are part of the existing wind tunnel state of the art and 
are beyond the scope of this commentary. 
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R = radius of circular pier (ft); or radius of half 
circles at ends of an oblong pier (ft); or radius 
of a circle that circumscribes each end of an 
oblong pier of which the ends are not circular 
in plan at water level (ft) 
L = perimeter of pier, excluding half circles at ends 
of oblong pier (ft) 
T = tensile strength of ice (ksf) 
t = maximum thickness of ice (ft) 
 = angle of the truncated wedge (degrees) 
a = truncated distance, which is assumed to be 
equal to the radius of a circular pier (ft) 
 = characteristic length calculated from the 
expression (ft) 
E = Youngs modulus for ice (ksf) 
 = unit weight of water (kcf) 
To obtain Eq. 3.9.5-1, the vertical force is summed 
for four wedges, each with a truncated angle of 
90 degrees. It is assumed that the tensile strength of ice 
is 0.84 times an effective crushing strength of 23 ksf 
and that the ratio of the truncated distance to the 
characteristic length, a/ , is less than 0.6. 
Eq. 3.9.5-2 is the sum of two expressions: 
 
 Eq. 3.9.5-1, which accounts for the vertical ice 
forces acting on the half circles at the ends of an 
oblong pier, and 
 An expression that calculates the vertical ice forces 
on the straight walls of the pier. 
The expression for calculating the vertical ice forces 
on the long straight walls of the pier was derived by 
considering a semi-infinite, rectangular ice sheet on an 
elastic foundation under a uniformly distributed edge 
load. The force required to fail the ice sheet, F, can be 
expressed as F = 0.236 T t2/  (Montgomery et al., 1984). 
Eqs. 3.9.5-1 and 3.9.5-2 are based on the 
conservative assumption that ice adheres around the full 
perimeter of the pier cross-section. They neglect creep 
and are, therefore, conservative for water level 
fluctuations occurring over more than a few minutes. 
However, they are also based on the nonconservative 
assumption that failure occurs on the formation of the 
first crack. 
Some issues surrounding ice forces have been 
reported in Zabilansky (1996). 
  
3.9.6Ice Accretion and Snow Loads on 
Superstructures 
Generally snow loads, other than those caused by 
an avalanche, need not be considered. However, 
Owners in areas where unique accumulations of snow 
and/or ice are possible should specify appropriate loads 
for that condition. 
Loads due to icing of the superstructure by freezing 
rain shall be specified if local conditions so warrant. 
 C3.9.6 
 
 
The following discussion of snow loads is taken 
from Ritter (1990). 
Snow loads should be considered where a bridge is 
located in an area of potentially heavy snowfall. This 
can occur at high elevations in mountainous areas with 
large seasonal accumulations. Snow loads are normally 
negligible in areas of the United States that are below 
2,000 ft elevation and east of longitude 105°W, or 
below 1,000 ft elevation and west of longitude 105°W. 
In other areas of the country, snow loads as large as 
0.7 ksf may be encountered in mountainous locations. 
The effects of snow are assumed to be offset by an 
accompanying decrease in vehicle live load. This 
assumption is valid for most structures, but is not 
realistic in areas where snowfall is significant. When 
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Design 1 
 
 
DC PL WS Wsu Ice
Strength 1 1.25 1.75 0 0 1
Strength 3 1.25 0 1.4 1.4 0
1.25 0 0 0 0
0 1.75 0 0 0
0 0 0 0 1
1.25 1.75 0 0 0
1.25 0 0 0 1
0 1.75 0 0 1
1.25 0 1.4 0 0
1.25 0 0 1.4 0
X-TEND Mesh 0.05 psf
Structural Members self-weight
Point Live Load 0.5165 kips Frame spacing 6.33 ft
design live load, w 0.05 klf
Concentrated live load 0.2 k
Net Load 0.015 ksf
Wind Velocity, Vdz 135.4122 mph Design Parameters
Design wind pressure, Pd 0.092 ksf V0 8.2 mph
Base wind pressure, Pb 0.05 ksf V30 100 mph
Vb 100 mph
Z 170 ft
Z0 0.23
Density of water 62.4 pcf
Ice thickness 0.157 in
Ice pressure 0.8164 psf
Ice Load (AASHTO LRFD 2012, Section 3.9)
Load Combinations (AASHTO LRFD 2012, Table 3.4.1)
Dead Load
Pedestrian Live Loads (AASHTO LRFD 2012, Section 13.8.2)
Horizontal Wind Load (AASHTO LRFD 2012, Section 3.8.1)
Other Permutations of Strength 1 and 3
 Current Date: 10/23/2019 1:26 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Top Design\Top Fence_01.retx\
List of materials
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- Only the graphically selected members and shells are listed
Members:
Profile Material Uweight Length Weight
[Kip/ft] [ft] [Kip]
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P 2.50 A53 GRB 5.82E-03 12.660 0.074
P 4.00 A53 GRB 1.08E-02 10.000 0.108
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total weight [Kip] 0.182
Page1
 Current Date: 11/26/2019 4:15 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Top Design\Design 1.retx\
Load data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Description Comb. Category
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No DL
PL Pedestrian Live Load No LL
WS Wind Load - Horizontal No WIND
WSu Wind Uplift - Vertical No WIND
Ice Ice No SNOW
O1 1.25DC+1.75PL+Ice Yes
O2 1.25DC+1.4WS+1.4WSu Yes
O3 1.25DC Yes
O4 1.75PL Yes
O5 Ice Yes
O6 1.25DC+1.75PL Yes
O7 1.25DC+Ice Yes
O8 1.75PL+Ice Yes
O9 1.25DC+1.4WS Yes
O10 1.25DC+1.4WSu Yes
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Load on nodes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Node FX FY FZ MX MY MZ
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 2 0.00 -0.825 0.00 0.00 0.00 0.00
4 0.00 -0.825 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 1 Z -0.05 -0.05 0.00 Yes 100.00 Yes
2 Z -0.05 -0.05 0.00 Yes 100.00 Yes
3 Z -0.03 -0.03 0.00 Yes 100.00 Yes
Z -0.05 -0.05 0.00 Yes 100.00 Yes
4 Y -0.05 -0.05 0.00 Yes 100.00 Yes
Z -0.05 -0.05 0.00 Yes 100.00 Yes
Z -0.03 -0.03 0.00 Yes 100.00 Yes
WS 3 Z -0.184 -0.184 0.00 Yes 100.00 Yes
4 Z -0.184 -0.184 0.00 Yes 100.00 Yes
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 4 Y -0.20 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No 0.00 -1.00 0.00
PL Pedestrian Live Load No 0.00 -1.00 0.00
WS Wind Load - Horizontal No 0.00 0.00 0.00
WSu Wind Uplift - Vertical No 0.00 0.00 0.00
Ice Ice No 0.00 0.00 0.00
O1 1.25DC+1.75PL+Ice Yes 0.00 0.00 0.00
O2 1.25DC+1.4WS+1.4WSu Yes 0.00 0.00 0.00
O3 1.25DC Yes 0.00 0.00 0.00
O4 1.75PL Yes 0.00 0.00 0.00
O5 Ice Yes 0.00 0.00 0.00
O6 1.25DC+1.75PL Yes 0.00 0.00 0.00
O7 1.25DC+Ice Yes 0.00 0.00 0.00
O8 1.75PL+Ice Yes 0.00 0.00 0.00
O9 1.25DC+1.4WS Yes 0.00 0.00 0.00
O10 1.25DC+1.4WSu Yes 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Page2
Condition a/g Ang. Damp.
[Deg] [%]
--------------------------------------------------------------------------------------------------------------------------------------------------------
DC 0.00 0.00 0.00
PL 0.00 0.00 0.00
WS 0.00 0.00 0.00
WSu 0.00 0.00 0.00
Ice 0.00 0.00 0.00
O1 0.00 0.00 0.00
O2 0.00 0.00 0.00
O3 0.00 0.00 0.00
O4 0.00 0.00 0.00
O5 0.00 0.00 0.00
O6 0.00 0.00 0.00
O7 0.00 0.00 0.00
O8 0.00 0.00 0.00
O9 0.00 0.00 0.00
O10 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result
Translations
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                                        Translations [in]                                                                                                Rotations [Rad]                                                
Node TX TY TZ RX RY RZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+Ice
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00283 -0.00128 -0.18865 -0.00436 0.00151 -0.00045
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00283 -0.00128 -0.18865 -0.00436 -0.00151 0.00045
5 0.00015 -0.00119 -0.16251 -0.00436 0.00151 -0.00045
6 -0.00016 -0.00014 -0.00344 -0.00102 0.00034 0.00005
7 -0.00015 -0.00119 -0.16251 -0.00436 -0.00151 0.00045
8 0.00016 -0.00014 -0.00344 -0.00102 -0.00034 -0.00005
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O2=1.25DC+1.4WS+1.4WSu
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00010 -0.00004 -0.24299 -0.00572 0.00278 -0.00001
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00010 -0.00004 -0.24299 -0.00572 -0.00278 0.00001
5 0.00001 -0.00004 -0.20867 -0.00572 0.00278 -0.00001
6 0.00000 -0.00001 -0.00423 -0.00126 0.00063 0.00000
7 -0.00001 -0.00004 -0.20867 -0.00572 -0.00278 0.00001
8 0.00000 -0.00001 -0.00423 -0.00126 -0.00063 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O3=1.25DC
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00010 -0.00004 0.00000 0.00000 0.00000 -0.00001
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00010 -0.00004 0.00000 0.00000 0.00000 0.00001
5 0.00001 -0.00004 0.00000 0.00000 0.00000 -0.00001
6 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
7 -0.00001 -0.00004 0.00000 0.00000 0.00000 0.00001
8 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O4=1.75PL
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00273 -0.00125 -0.18865 -0.00436 0.00151 -0.00043
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00273 -0.00125 -0.18865 -0.00436 -0.00151 0.00043
5 0.00015 -0.00115 -0.16251 -0.00436 0.00151 -0.00043
6 -0.00016 -0.00013 -0.00344 -0.00102 0.00034 0.00006
7 -0.00015 -0.00115 -0.16251 -0.00436 -0.00151 0.00043
8 0.00016 -0.00013 -0.00344 -0.00102 -0.00034 -0.00006
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O5=Ice
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
8 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  O6=1.25DC+1.75PL
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00283 -0.00128 -0.18865 -0.00436 0.00151 -0.00045
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00283 -0.00128 -0.18865 -0.00436 -0.00151 0.00045
5 0.00015 -0.00119 -0.16251 -0.00436 0.00151 -0.00045
6 -0.00016 -0.00014 -0.00344 -0.00102 0.00034 0.00005
7 -0.00015 -0.00119 -0.16251 -0.00436 -0.00151 0.00045
8 0.00016 -0.00014 -0.00344 -0.00102 -0.00034 -0.00005
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O7=1.25DC+Ice
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00010 -0.00004 0.00000 0.00000 0.00000 -0.00001
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00010 -0.00004 0.00000 0.00000 0.00000 0.00001
5 0.00001 -0.00004 0.00000 0.00000 0.00000 -0.00001
6 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
7 -0.00001 -0.00004 0.00000 0.00000 0.00000 0.00001
8 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O8=1.75PL+Ice
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00273 -0.00125 -0.18865 -0.00436 0.00151 -0.00043
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00273 -0.00125 -0.18865 -0.00436 -0.00151 0.00043
5 0.00015 -0.00115 -0.16251 -0.00436 0.00151 -0.00043
6 -0.00016 -0.00013 -0.00344 -0.00102 0.00034 0.00006
7 -0.00015 -0.00115 -0.16251 -0.00436 -0.00151 0.00043
8 0.00016 -0.00013 -0.00344 -0.00102 -0.00034 -0.00006
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O9=1.25DC+1.4WS
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00010 -0.00004 -0.24299 -0.00572 0.00278 -0.00001
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00010 -0.00004 -0.24299 -0.00572 -0.00278 0.00001
5 0.00001 -0.00004 -0.20867 -0.00572 0.00278 -0.00001
6 0.00000 -0.00001 -0.00423 -0.00126 0.00063 0.00000
7 -0.00001 -0.00004 -0.20867 -0.00572 -0.00278 0.00001
8 0.00000 -0.00001 -0.00423 -0.00126 -0.00063 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O10=1.25DC+1.4WSu
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00010 -0.00004 0.00000 0.00000 0.00000 -0.00001
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 -0.00010 -0.00004 0.00000 0.00000 0.00000 0.00001
5 0.00001 -0.00004 0.00000 0.00000 0.00000 -0.00001
6 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
7 -0.00001 -0.00004 0.00000 0.00000 0.00000 0.00001
8 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Direction of positive forces and moments
                                                              Forces [Kip]                                                                                        Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+Ice
1 -0.00562 2.16870 1.32370 3.30925 -0.75399 -0.15323
3 0.00562 2.16870 1.32370 3.30925 0.75399 0.15323
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 4.33739 2.64740 6.61850 0.00000 0.00000
Condition  O2=1.25DC+1.4WS+1.4WSu
1 0.01351 0.11375 1.63061 4.07652 -1.38733 0.00366
3 -0.01351 0.11375 1.63061 4.07652 1.38733 -0.00366
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22751 3.26122 8.15304 0.00000 0.00000
Condition  O3=1.25DC
1 0.01351 0.11375 0.00000 0.00000 0.00000 0.00366
3 -0.01351 0.11375 0.00000 0.00000 0.00000 -0.00366
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22751 0.00000 0.00000 0.00000 0.00000
Condition  O4=1.75PL
1 -0.01914 2.05494 1.32370 3.30925 -0.75399 -0.15689
3 0.01914 2.05494 1.32370 3.30925 0.75399 0.15689
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 4.10989 2.64740 6.61850 0.00000 0.00000
Condition  O5=Ice
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Condition  O6=1.25DC+1.75PL
1 -0.00562 2.16870 1.32370 3.30925 -0.75399 -0.15323
3 0.00562 2.16870 1.32370 3.30925 0.75399 0.15323
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 4.33739 2.64740 6.61850 0.00000 0.00000
Condition  O7=1.25DC+Ice
1 0.01351 0.11375 0.00000 0.00000 0.00000 0.00366
3 -0.01351 0.11375 0.00000 0.00000 0.00000 -0.00366
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22751 0.00000 0.00000 0.00000 0.00000
Condition  O8=1.75PL+Ice
1 -0.01914 2.05494 1.32370 3.30925 -0.75399 -0.15689
3 0.01914 2.05494 1.32370 3.30925 0.75399 0.15689
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 4.10989 2.64740 6.61850 0.00000 0.00000
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Condition  O9=1.25DC+1.4WS
1 0.01351 0.11375 1.63061 4.07652 -1.38733 0.00366
3 -0.01351 0.11375 1.63061 4.07652 1.38733 -0.00366
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22751 3.26122 8.15304 0.00000 0.00000
Condition  O10=1.25DC+1.4WSu
1 0.01351 0.11375 0.00000 0.00000 0.00000 0.00366
3 -0.01351 0.11375 0.00000 0.00000 0.00000 -0.00366
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.22751 0.00000 0.00000 0.00000 0.00000
Nodal displacements envelope
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Nodal displacements envelope for :
O1=1.25DC+1.75PL+Ice
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=Ice
O6=1.25DC+1.75PL
O7=1.25DC+Ice
O8=1.75PL+Ice
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                          Translation                                                                                                Rotation                                                 
Node X lc Y lc Z lc Rx lc Ry lc Rz lc
[in] [in] [in] [Rad] [Rad] [Rad]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.003 O1 0.000 O5 0.000 O3 0.00000 O3 0.00278 O2 0.00000 O5
Min 0.000 O5 -0.001 O1 -0.243 O2 -0.00572 O2 0.00000 O3 -0.00045 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Max 0.000 O5 0.000 O5 0.000 O3 0.00000 O3 0.00000 O3 0.00045 O1
Min -0.003 O1 -0.001 O1 -0.243 O2 -0.00572 O2 -0.00278 O2 0.00000 O5
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 0.000 O1 0.000 O5 0.000 O3 0.00000 O3 0.00278 O2 0.00000 O5
Min 0.000 O5 -0.001 O1 -0.209 O2 -0.00572 O2 0.00000 O3 -0.00045 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 0.000 O2 0.000 O5 0.000 O3 0.00000 O3 0.00063 O2 0.00006 O4
Min 0.000 O4 0.000 O1 -0.004 O2 -0.00126 O2 0.00000 O3 0.00000 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 0.000 O5 0.000 O5 0.000 O3 0.00000 O3 0.00000 O3 0.00045 O1
Min 0.000 O1 -0.001 O1 -0.209 O2 -0.00572 O2 -0.00278 O2 0.00000 O5
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Max 0.000 O4 0.000 O5 0.000 O3 0.00000 O3 0.00000 O3 0.00000 O2
Min 0.000 O2 0.000 O1 -0.004 O2 -0.00126 O2 -0.00063 O2 -0.00006 O4
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Direction of positive forces and moments
Envelope of nodal reactions for       :
O1=1.25DC+1.75PL+Ice
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=Ice
O6=1.25DC+1.75PL
O7=1.25DC+Ice
O8=1.75PL+Ice
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                                  Forces                                                                                        Moments                                                              
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.014 O2 2.169 O1 1.631 O2 4.07652 O2 0.00000 O3 0.00366 O2
Min -0.019 O4 0.000 O5 0.000 O3 0.00000 O3 -1.38733 O2 -0.15689 O4
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.019 O4 2.169 O1 1.631 O2 4.07652 O2 1.38733 O2 0.15689 O4
Min -0.014 O2 0.000 O5 0.000 O3 0.00000 O3 0.00000 O3 -0.00366 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Maximum forces at members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition  : O1=1.25DC+1.75PL+Ice
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max -1.44 0.01 1.32 0.75 3.31 0.21
Min -2.17 -0.20 0.00 0.00 0.00 -0.58
MEMBER   2
Max -1.44 0.20 1.32 0.00 3.31 0.58
Min -2.17 -0.01 0.00 -0.75 0.00 -0.21
MEMBER   3
Max 0.21 0.06 0.44 0.00 0.43 0.02
Min 0.21 -0.06 -0.44 0.00 -0.27 -0.06
MEMBER   4
Max -0.20 0.51 0.44 0.00 0.32 0.50
Min -0.20 -0.51 -0.44 0.00 -0.38 -0.58
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  : O2=1.25DC+1.4WS+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 1.63 1.39 4.08 0.01
Min -0.11 -0.01 0.00 0.00 0.00 -0.02
MEMBER   2
Max 0.00 0.01 1.63 0.00 4.08 0.02
Min -0.11 0.00 0.00 -1.39 0.00 -0.01
MEMBER   3
Max 0.00 0.02 0.82 0.00 0.80 0.01
Min 0.00 -0.02 -0.82 0.00 -0.49 -0.02
MEMBER   4
Max -0.01 0.02 0.82 0.00 0.59 0.01
Min -0.01 -0.02 -0.82 0.00 -0.70 -0.02
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O3=1.25DC
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 0.00 0.00 0.00 0.01
Min -0.11 -0.01 0.00 0.00 0.00 -0.02
MEMBER   2
Max 0.00 0.01 0.00 0.00 0.00 0.02
Min -0.11 0.00 0.00 0.00 0.00 -0.01
MEMBER   3
Max 0.00 0.02 0.00 0.00 0.00 0.01
Min 0.00 -0.02 0.00 0.00 0.00 -0.02
MEMBER   4
Max -0.01 0.02 0.00 0.00 0.00 0.01
Min -0.01 -0.02 0.00 0.00 0.00 -0.02
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O4=1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max -1.44 0.02 1.32 0.75 3.31 0.20
Min -2.05 -0.19 0.00 0.00 0.00 -0.55
MEMBER   2
Max -1.44 0.19 1.32 0.00 3.31 0.55
Min -2.05 -0.02 0.00 -0.75 0.00 -0.20
MEMBER   3
Max 0.21 0.03 0.44 0.00 0.43 0.01
Min 0.21 -0.03 -0.44 0.00 -0.27 -0.04
MEMBER   4
Max -0.19 0.48 0.44 0.00 0.32 0.48
Min -0.19 -0.48 -0.44 0.00 -0.38 -0.56
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O5=Ice
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 0.00 0.00 0.00 0.00
Min 0.00 0.00 0.00 0.00 0.00 0.00
MEMBER   2
Max 0.00 0.00 0.00 0.00 0.00 0.00
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Min 0.00 0.00 0.00 0.00 0.00 0.00
MEMBER   3
Max 0.00 0.00 0.00 0.00 0.00 0.00
Min 0.00 0.00 0.00 0.00 0.00 0.00
MEMBER   4
Max 0.00 0.00 0.00 0.00 0.00 0.00
Min 0.00 0.00 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O6=1.25DC+1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max -1.44 0.01 1.32 0.75 3.31 0.21
Min -2.17 -0.20 0.00 0.00 0.00 -0.58
MEMBER   2
Max -1.44 0.20 1.32 0.00 3.31 0.58
Min -2.17 -0.01 0.00 -0.75 0.00 -0.21
MEMBER   3
Max 0.21 0.06 0.44 0.00 0.43 0.02
Min 0.21 -0.06 -0.44 0.00 -0.27 -0.06
MEMBER   4
Max -0.20 0.51 0.44 0.00 0.32 0.50
Min -0.20 -0.51 -0.44 0.00 -0.38 -0.58
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O7=1.25DC+Ice
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 0.00 0.00 0.00 0.01
Min -0.11 -0.01 0.00 0.00 0.00 -0.02
MEMBER   2
Max 0.00 0.01 0.00 0.00 0.00 0.02
Min -0.11 0.00 0.00 0.00 0.00 -0.01
MEMBER   3
Max 0.00 0.02 0.00 0.00 0.00 0.01
Min 0.00 -0.02 0.00 0.00 0.00 -0.02
MEMBER   4
Max -0.01 0.02 0.00 0.00 0.00 0.01
Min -0.01 -0.02 0.00 0.00 0.00 -0.02
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O8=1.75PL+Ice
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max -1.44 0.02 1.32 0.75 3.31 0.20
Min -2.05 -0.19 0.00 0.00 0.00 -0.55
MEMBER   2
Max -1.44 0.19 1.32 0.00 3.31 0.55
Min -2.05 -0.02 0.00 -0.75 0.00 -0.20
MEMBER   3
Max 0.21 0.03 0.44 0.00 0.43 0.01
Min 0.21 -0.03 -0.44 0.00 -0.27 -0.04
MEMBER   4
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Max -0.19 0.48 0.44 0.00 0.32 0.48
Min -0.19 -0.48 -0.44 0.00 -0.38 -0.56
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O9=1.25DC+1.4WS
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 1.63 1.39 4.08 0.01
Min -0.11 -0.01 0.00 0.00 0.00 -0.02
MEMBER   2
Max 0.00 0.01 1.63 0.00 4.08 0.02
Min -0.11 0.00 0.00 -1.39 0.00 -0.01
MEMBER   3
Max 0.00 0.02 0.82 0.00 0.80 0.01
Min 0.00 -0.02 -0.82 0.00 -0.49 -0.02
MEMBER   4
Max -0.01 0.02 0.82 0.00 0.59 0.01
Min -0.01 -0.02 -0.82 0.00 -0.70 -0.02
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O10=1.25DC+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 0.00 0.00 0.00 0.01
Min -0.11 -0.01 0.00 0.00 0.00 -0.02
MEMBER   2
Max 0.00 0.01 0.00 0.00 0.00 0.02
Min -0.11 0.00 0.00 0.00 0.00 -0.01
MEMBER   3
Max 0.00 0.02 0.00 0.00 0.00 0.01
Min 0.00 -0.02 0.00 0.00 0.00 -0.02
MEMBER   4
Max -0.01 0.02 0.00 0.00 0.00 0.01
Min -0.01 -0.02 0.00 0.00 0.00 -0.02
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Maximum relative deflections
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Remark.-  Magnitude of deflections in absolute value.
Condit. :
O1=1.25DC+1.75PL+Ice
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=Ice
O6=1.25DC+1.75PL
O7=1.25DC+Ice
O8=1.75PL+Ice
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
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MEMBER 1
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.00504 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O2 0.00015 (< L/10000) 62.50000 0.04330 (L/1386) 37.50000
O3 0.00015 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
O4 0.00489 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O5 0.00000 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
O6 0.00504 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O7 0.00015 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
O8 0.00489 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O9 0.00015 (< L/10000) 62.50000 0.04330 (L/1386) 37.50000
O10 0.00015 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 2
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.00504 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O2 0.00015 (< L/10000) 62.50000 0.04330 (L/1386) 37.50000
O3 0.00015 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
O4 0.00489 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O5 0.00000 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
O6 0.00504 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O7 0.00015 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
O8 0.00489 (< L/10000) 62.50000 0.03227 (L/1859) 37.50000
O9 0.00015 (< L/10000) 62.50000 0.04330 (L/1386) 37.50000
O10 0.00015 (< L/10000) 62.50000 0.00000 (< L/10000) 37.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 3
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.00190 (< L/10000) 50.00000 0.02980 (L/2549) 50.00000
O2 0.00125 (< L/10000) 50.00000 0.05484 (L/1385) 50.00000
O3 0.00125 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
O4 0.00064 (< L/10000) 50.00000 0.02980 (L/2549) 50.00000
O5 0.00000 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
O6 0.00190 (< L/10000) 50.00000 0.02980 (L/2549) 50.00000
O7 0.00125 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
O8 0.00064 (< L/10000) 50.00000 0.02980 (L/2549) 50.00000
O9 0.00125 (< L/10000) 50.00000 0.05484 (L/1385) 50.00000
O10 0.00125 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 4
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.04430 (L/1715) 50.00000 0.05197 (L/1462) 50.00000
O2 0.00149 (< L/10000) 50.00000 0.09563 (L/794) 50.00000
O3 0.00149 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
O4 0.04281 (L/1774) 50.00000 0.05197 (L/1462) 50.00000
O5 0.00000 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
O6 0.04430 (L/1715) 50.00000 0.05197 (L/1462) 50.00000
O7 0.00149 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
O8 0.04281 (L/1774) 50.00000 0.05197 (L/1462) 50.00000
O9 0.00149 (< L/10000) 50.00000 0.09563 (L/794) 50.00000
O10 0.00149 (< L/10000) 50.00000 0.00000 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 Current Date: 10/23/2019 1:51 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Top Design\Top Fence_01.retx\
Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Concise
Members:  Hot-rolled
Design code:   AISC 360-2016 LRFD
__________________________________________________________________________________________________
Member : 1
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  P 4.00   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D = 4.500 [in] Diameter
t = 0.237 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 3.204
Moment of Inertia (local axes)  (I) [in4] 7.255 7.255
Moment of Inertia (principal axes)  (I') [in4] 7.255 7.255
Bending constant for moments (principal axis)  (J') [in] 0.000 0.000
Radius of gyration (local axes)  (r) [in] 1.505 1.505
Radius of gyration (principal axes)  (r') [in] 1.505 1.505
Saint-Venant torsion constant.  (J) [in4] 14.158
Section warping constant.  (Cw) [in6] 0.006
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 3.167 3.167
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 3.167 3.167
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 3.167 3.167
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 3.167 3.167
Plastic section modulus (local axis)  (Z) [in3] 4.337 4.337
Plastic section modulus (principal axis)  (Z') [in3] 4.337 4.337
Polar radius of gyration.  (ro) [in] 2.128
Area for shear  (Aw) [in2] 2.063 2.063
Torsional constant.  (C) [in3] 6.735
Material : A53 GrB
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Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 5.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5.00 5.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5.00 5.00 5.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 100.92 [Kip] Reference : Cl.D2
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 100.92 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.02
Capacity : 93.04 [Kip] Reference : Cl.E3
Demand : 2.17 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 93.04 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.02
Capacity : 93.04 [Kip] Reference : Cl.E3
Demand : 2.17 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 93.04 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.05
Capacity : 11.38 [Kip*ft] Reference : Cl.F8.1
Demand : -0.58 [Kip*ft] Ctrl Eq. : O1 at 89.58%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 11.38 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.36
Capacity : 11.38 [Kip*ft] Reference : Cl.F8.1
Demand : 4.08 [Kip*ft] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 11.38 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.05
Capacity : 30.28 [Kip] Reference : Cl.G1
Demand : 1.63 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 30.28 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
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Ratio : 0.01
Capacity : 30.28 [Kip] Reference : Cl.G1
Demand : 0.20 [Kip] Ctrl Eq. : O1 at 10.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 30.28 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TORSION DESIGN
Torsion
Ratio : 0.13
Capacity : 10.61 [Kip*ft] Reference : Cl.H3.1
Demand : 1.39 [Kip*ft] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored torsion capacity(fTn) [Kip*ft] 10.61 Cl.H3.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.36
Ctrl Eq. : O2 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.36 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 2
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  P 4.00   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D = 4.500 [in] Diameter
t = 0.237 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 3.204
Moment of Inertia (local axes)  (I) [in4] 7.255 7.255
Moment of Inertia (principal axes)  (I') [in4] 7.255 7.255
Bending constant for moments (principal axis)  (J') [in] 0.000 0.000
Radius of gyration (local axes)  (r) [in] 1.505 1.505
Radius of gyration (principal axes)  (r') [in] 1.505 1.505
Saint-Venant torsion constant.  (J) [in4] 14.158
Section warping constant.  (Cw) [in6] 0.006
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 3.167 3.167
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 3.167 3.167
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 3.167 3.167
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 3.167 3.167
Plastic section modulus (local axis)  (Z) [in3] 4.337 4.337
Plastic section modulus (principal axis)  (Z') [in3] 4.337 4.337
Polar radius of gyration.  (ro) [in] 2.128
Area for shear  (Aw) [in2] 2.063 2.063
Torsional constant.  (C) [in3] 6.735
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 5.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5.00 5.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5.00 5.00 5.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
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DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 100.92 [Kip] Reference : Cl.D2
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 100.92 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.02
Capacity : 93.04 [Kip] Reference : Cl.E3
Demand : 2.17 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 93.04 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.02
Capacity : 93.04 [Kip] Reference : Cl.E3
Demand : 2.17 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 93.04 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.05
Capacity : 11.38 [Kip*ft] Reference : Cl.F8.1
Demand : 0.58 [Kip*ft] Ctrl Eq. : O1 at 89.58%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 11.38 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.36
Capacity : 11.38 [Kip*ft] Reference : Cl.F8.1
Demand : 4.08 [Kip*ft] Ctrl Eq. : O2 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 11.38 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.05
Capacity : 30.28 [Kip] Reference : Cl.G1
Demand : 1.63 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 30.28 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 30.28 [Kip] Reference : Cl.G1
Demand : 0.20 [Kip] Ctrl Eq. : O1 at 10.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 30.28 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TORSION DESIGN
Torsion
Ratio : 0.13
Capacity : 10.61 [Kip*ft] Reference : Cl.H3.1
Demand : -1.39 [Kip*ft] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored torsion capacity(fTn) [Kip*ft] 10.61 Cl.H3.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.36
Ctrl Eq. : O2 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.36 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
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Member : 3
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  P 2.50   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D = 2.875 [in] Diameter
t = 0.203 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 1.721
Moment of Inertia (local axes)  (I) [in4] 1.533 1.533
Moment of Inertia (principal axes)  (I') [in4] 1.533 1.533
Bending constant for moments (principal axis)  (J') [in] 0.000 0.000
Radius of gyration (local axes)  (r) [in] 0.944 0.944
Radius of gyration (principal axes)  (r') [in] 0.944 0.944
Saint-Venant torsion constant.  (J) [in4] 2.990
Section warping constant.  (Cw) [in6] 9.83E-04
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 1.048 1.048
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 1.048 1.048
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 1.048 1.048
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 1.048 1.048
Plastic section modulus (local axis)  (Z) [in3] 1.461 1.461
Plastic section modulus (principal axis)  (Z') [in3] 1.461 1.461
Polar radius of gyration.  (ro) [in] 1.335
Area for shear  (Aw) [in2] 1.108 1.108
Torsional constant.  (C) [in3] 2.268
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 6.33
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6.33 6.33
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6.33 6.33 6.33 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 54.20 [Kip] Reference : Cl.D2
Demand : 0.21 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 54.20 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 38.91 [Kip] Reference : Cl.E3
Demand : 0.00 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 38.91 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 38.91 [Kip] Reference : Cl.E3
Demand : 0.00 [Kip] Ctrl Eq. : O2 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 38.91 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.02
Capacity : 3.83 [Kip*ft] Reference : Cl.F8.1
Demand : -0.06 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 3.83 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.21
Capacity : 3.83 [Kip*ft] Reference : Cl.F8.1
Demand : 0.80 [Kip*ft] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 3.83 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.05
Capacity : 16.26 [Kip] Reference : Cl.G1
Demand : 0.82 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 16.26 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 16.26 [Kip] Reference : Cl.G1
Demand : 0.06 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 16.26 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TORSION DESIGN
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Torsion
Ratio : 0.00
Capacity : 3.57 [Kip*ft] Reference : Cl.H3.1
Demand : 0.00 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored torsion capacity(fTn) [Kip*ft] 3.57 Cl.H3.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.21
Ctrl Eq. : O2 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.21 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 4
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  P 2.50   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D = 2.875 [in] Diameter
t = 0.203 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 1.721
Moment of Inertia (local axes)  (I) [in4] 1.533 1.533
Moment of Inertia (principal axes)  (I') [in4] 1.533 1.533
Bending constant for moments (principal axis)  (J') [in] 0.000 0.000
Radius of gyration (local axes)  (r) [in] 0.944 0.944
Radius of gyration (principal axes)  (r') [in] 0.944 0.944
Saint-Venant torsion constant.  (J) [in4] 2.990
Section warping constant.  (Cw) [in6] 9.83E-04
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 1.048 1.048
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Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 1.048 1.048
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 1.048 1.048
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 1.048 1.048
Plastic section modulus (local axis)  (Z) [in3] 1.461 1.461
Plastic section modulus (principal axis)  (Z') [in3] 1.461 1.461
Polar radius of gyration.  (ro) [in] 1.335
Area for shear  (Aw) [in2] 1.108 1.108
Torsional constant.  (C) [in3] 2.268
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 6.33
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6.33 6.33
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6.33 6.33 6.33 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 54.20 [Kip] Reference : Cl.D2
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 54.20 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.01
Capacity : 38.91 [Kip] Reference : Cl.E3
Demand : 0.20 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 38.91 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.01
Capacity : 38.91 [Kip] Reference : Cl.E3
Demand : 0.20 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 38.91 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.15
Capacity : 3.83 [Kip*ft] Reference : Cl.F8.1
Demand : -0.58 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 3.83 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.18
Capacity : 3.83 [Kip*ft] Reference : Cl.F8.1
Demand : -0.70 [Kip*ft] Ctrl Eq. : O2 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 3.83 Cl.F8.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
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Shear in major axis 33
Ratio : 0.05
Capacity : 16.26 [Kip] Reference : Cl.G1
Demand : 0.82 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 16.26 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.03
Capacity : 16.26 [Kip] Reference : Cl.G1
Demand : 0.51 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 16.26 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TORSION DESIGN
Torsion
Ratio : 0.00
Capacity : 3.57 [Kip*ft] Reference : Cl.H3.1
Demand : 0.00 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored torsion capacity(fTn) [Kip*ft] 3.57 Cl.H3.1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.24
Ctrl Eq. : O1 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.24 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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DC PL WS Wsu Ice
Strength 1 1.25 1.75 0 0 1
Strength 3 1.25 0 1.4 1.4 0
1.25 0 0 0 0
0 1.75 0 0 0
0 0 0 0 1
1.25 1.75 0 0 0
1.25 0 0 0 1
0 1.75 0 0 1
1.25 0 1.4 0 0
1.25 0 0 1.4 0
X-TEND Mesh 0.05 psf
Structural Members self-weight
Point Live Load 1.05 kips Frame spacing 17 ft
design live load, w 0.05 klf
Concentrated live load 0.2 k
Net Load 0.015 ksf
Vdz 135.4122253 mph Design Parameters
V0 8.2 mph
Design wind pressure, Pd 0.092 ksf V30 100 mph
Base wind pressure, Pb 0.05 ksf Vb 100 mph
Max Orthogonal Pb 0.05 ksf Z 170 ft
Z0 0.23
Member Trib. Width (ft) Load (klf)
5
8
10
11
Load Combinations (AASHTO LRFD 2012, Table 3.4.1)
Dead Load
Pedestrian Live Loads (AASHTO LRFD 2012, Section 13.8.2)
Other Permutations of Strength 1 and 3
Loads for Members based on Trib. Width
Horizontal Wind Load (AASHTO LRFD 2012, Section 3.8.1)
0.417 0.038
Wind uplift, WSu 0.02 ksf
Member Trib. Width (ft) Load (klf)
10
11
12
13
4
7
Density of water 62.4 pcf
Ice thickness 0.157 in
Ice pressure 0.8164 psf
Wind Uplift Load (AASHTO LRFD 2012, Section 3.8.2)
Loads for Members based on Trib. Width
Ice Load (AASHTO LRFD 2012, Section 3.9)
0.417 0.008
 Current Date: 10/23/2019 1:53 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Side Design\SideDesign.retx\
List of materials
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- Only the graphically selected members and shells are listed
Members:
Profile Material Uweight Length Weight
[Kip/ft] [ft] [Kip]
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L 6X6X3_4 A36 2.88E-02 29.880 0.861
L 6X6X3_4 A53 GRB 2.86E-02 34.000 0.973
T2LU 8X4X7_8X3_8LLBB A36 6.68E-02 9.130 0.610
WT 6X20 A53 GRB 1.97E-02 33.545 0.662
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total weight [Kip] 3.106
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Load data
__________________________________________________________________________________________________________________________
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
__________________________________________________________________________________________________________________________
Condition Description Comb. Category
-------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No DL
PL Pedestrian Live Load No LL
WS Wind Load - Horizontal No WIND
WSu Wind Uplift - Vertical No WIND
ICE Ice No HAIL
O1 1.25DC+1.75PL+ICE Yes
O2 1.25DC+1.4WS+1.4WSu Yes
O3 1.25DC Yes
O4 1.75PL Yes
O5 ICE Yes
O6 1.25DC+1.75PL Yes
O7 1.25DC+ICE Yes
O8 1.75PL+ICE Yes
O9 1.25DC+1.4WS Yes
O10 1.25DC+1.4WSu Yes
-------------------------------------------------------------------------------------------------------------------------------------------------------------------
Distributed force on members
__________________________________________________________________________________________________________________________
Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
-----------------------------------------------------------------------------------------------------------------------------------------------
DC 11 Y -0.0004 -0.0004 0.00 Yes 100.00 Yes
10 Y -0.0004 -0.0004 0.00 Yes 100.00 Yes
PL 4 2 -0.05 -0.05 0.00 Yes 100.00 Yes
7 2 -0.05 -0.05 0.00 Yes 100.00 Yes
11 X 0.0335 0.0335 0.00 Yes 100.00 Yes
Y -0.112 -0.112 0.00 Yes 100.00 Yes
10 Y -0.05 -0.05 0.00 Yes 100.00 Yes
X 0.0335 0.0335 0.00 Yes 100.00 Yes
Y -0.112 -0.112 0.00 Yes 100.00 Yes
WS 5 X -0.038 -0.038 0.00 Yes 100.00 Yes
8 X -0.038 -0.038 0.00 Yes 100.00 Yes
11 X -0.038 -0.038 0.00 Yes 100.00 Yes
10 X -0.038 -0.038 0.00 Yes 100.00 Yes
WSu 4 2 0.0083 0.0083 0.00 Yes 100.00 Yes
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7 2 0.0083 0.0083 0.00 Yes 100.00 Yes
11 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
X 0.0447 0.0447 0.00 Yes 100.00 Yes
Y -0.1493 -0.1493 0.00 Yes 100.00 Yes
10 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
X 0.0447 0.0447 0.00 Yes 100.00 Yes
Y -0.1493 -0.1493 0.00 Yes 100.00 Yes
12 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
13 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
ICE 11 Y -0.0637 -0.0637 0.00 Yes 100.00 Yes
10 Y -0.0637 -0.0637 0.00 Yes 100.00 Yes
-----------------------------------------------------------------------------------------------------------------------------------------------
Concentrated forces on members
__________________________________________________________________________________________________________________________
Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]
---------------------------------------------------------------------------------------------------------
PL 11 2 -0.20 50.00 Yes
10 Y -1.05 0.00 Yes
Y -1.05 100.00 Yes
2 -0.20 50.00 Yes
---------------------------------------------------------------------------------------------------------
Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________
                Self weight multiplier            
Condition Description Comb. MultX MultY MultZ
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No 0.00 -1.00 0.00
PL Pedestrian Live Load No 0.00 0.00 0.00
WS Wind Load - Horizontal No 0.00 0.00 0.00
WSu Wind Uplift - Vertical No 0.00 0.00 0.00
ICE Ice No 0.00 0.00 0.00
O1 1.25DC+1.75PL+ICE Yes 0.00 0.00 0.00
O2 1.25DC+1.4WS+1.4WSu Yes 0.00 0.00 0.00
O3 1.25DC Yes 0.00 0.00 0.00
O4 1.75PL Yes 0.00 0.00 0.00
O5 ICE Yes 0.00 0.00 0.00
O6 1.25DC+1.75PL Yes 0.00 0.00 0.00
O7 1.25DC+ICE Yes 0.00 0.00 0.00
O8 1.75PL+ICE Yes 0.00 0.00 0.00
O9 1.25DC+1.4WS Yes 0.00 0.00 0.00
O10 1.25DC+1.4WSu Yes 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________
Condition a/g Ang. Damp.
[Deg] [%]
---------------------------------------------------------------------------
DC 0.00 0.00 0.00
PL 0.00 0.00 0.00
WS 0.00 0.00 0.00
WSu 0.00 0.00 0.00
ICE 0.00 0.00 0.00
O1 0.00 0.00 0.00
O2 0.00 0.00 0.00
O3 0.00 0.00 0.00
O4 0.00 0.00 0.00
O5 0.00 0.00 0.00
O6 0.00 0.00 0.00
O7 0.00 0.00 0.00
O8 0.00 0.00 0.00
O9 0.00 0.00 0.00
O10 0.00 0.00 0.00
---------------------------------------------------------------------------
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 Current Date: 10/23/2019 3:04 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Side Design\SideDesign.retx\
Analysis result
Translations
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                                        Translations [in]                                                                                                Rotations [Rad]                                                
Node TX TY TZ RX RY RZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+ICE
4 -0.00161 -0.00019 0.00113 -0.00094 -0.00047 0.00012
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.01881 -0.14414 0.00003 -0.03783 -0.00168 -0.00089
12 -0.00161 -0.00019 -0.00113 0.00094 0.00047 0.00012
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.01881 -0.14414 -0.00003 0.03783 0.00168 -0.00089
18 0.00086 -0.00002 -0.00054 0.00014 -0.00006 0.00005
19 0.00086 -0.00002 0.00054 -0.00014 0.00006 0.00005
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O2=1.25DC+1.4WS+1.4WSu
4 -0.00063 -0.00038 0.00050 -0.00064 -0.00022 -0.00018
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00863 -0.06640 0.00001 -0.01607 -0.00135 0.00067
12 -0.00063 -0.00038 -0.00050 0.00064 0.00022 -0.00018
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.00863 -0.06640 -0.00001 0.01607 0.00135 0.00067
18 0.00038 -0.00004 -0.00038 0.00010 -0.00003 0.00002
19 0.00038 -0.00004 0.00038 -0.00010 0.00003 0.00002
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O3=1.25DC
4 -0.00016 -0.00017 0.00007 -0.00010 -0.00003 -0.00012
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00258 -0.01993 0.00000 -0.00145 -0.00067 0.00091
12 -0.00016 -0.00017 -0.00007 0.00010 0.00003 -0.00012
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.00258 -0.01993 0.00000 0.00145 0.00067 0.00091
18 0.00012 -0.00002 -0.00006 0.00002 0.00000 0.00001
19 0.00012 -0.00002 0.00006 -0.00002 0.00000 0.00001
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O4=1.75PL
4 -0.00129 0.00004 0.00094 -0.00067 -0.00039 0.00025
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.01430 -0.10921 0.00002 -0.03212 -0.00081 -0.00173
12 -0.00129 0.00004 -0.00094 0.00067 0.00039 0.00025
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.01430 -0.10921 -0.00002 0.03212 0.00081 -0.00173
18 0.00065 0.00001 -0.00037 0.00010 -0.00005 0.00004
19 0.00065 0.00001 0.00037 -0.00010 0.00005 0.00004
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O5=ICE
4 -0.00016 -0.00006 0.00012 -0.00017 -0.00005 -0.00001
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5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00194 -0.01501 0.00000 -0.00427 -0.00021 -0.00006
12 -0.00016 -0.00006 -0.00012 0.00017 0.00005 -0.00001
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.00194 -0.01501 0.00000 0.00427 0.00021 -0.00006
18 0.00009 -0.00001 -0.00010 0.00003 -0.00001 0.00001
19 0.00009 -0.00001 0.00010 -0.00003 0.00001 0.00001
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O6=1.25DC+1.75PL
4 -0.00145 -0.00013 0.00101 -0.00077 -0.00042 0.00013
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.01687 -0.12914 0.00002 -0.03357 -0.00147 -0.00083
12 -0.00145 -0.00013 -0.00101 0.00077 0.00042 0.00013
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.01687 -0.12914 -0.00002 0.03357 0.00147 -0.00083
18 0.00077 -0.00001 -0.00043 0.00011 -0.00005 0.00005
19 0.00077 -0.00001 0.00043 -0.00011 0.00005 0.00005
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O7=1.25DC+ICE
4 -0.00032 -0.00023 0.00018 -0.00027 -0.00008 -0.00013
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00452 -0.03493 0.00000 -0.00571 -0.00087 0.00084
12 -0.00032 -0.00023 -0.00018 0.00027 0.00008 -0.00013
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.00452 -0.03493 0.00000 0.00571 0.00087 0.00084
18 0.00021 -0.00003 -0.00016 0.00004 -0.00001 0.00001
19 0.00021 -0.00003 0.00016 -0.00004 0.00001 0.00001
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O8=1.75PL+ICE
4 -0.00145 -0.00002 0.00106 -0.00084 -0.00044 0.00024
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.01624 -0.12422 0.00003 -0.03639 -0.00101 -0.00180
12 -0.00145 -0.00002 -0.00106 0.00084 0.00044 0.00024
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.01624 -0.12422 -0.00003 0.03639 0.00101 -0.00180
18 0.00074 0.00000 -0.00048 0.00013 -0.00006 0.00005
19 0.00074 0.00000 0.00048 -0.00013 0.00006 0.00005
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O9=1.25DC+1.4WS
4 -0.00021 -0.00015 -0.00034 -0.00005 0.00013 -0.00012
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00214 -0.01847 -0.00001 0.00617 -0.00028 0.00085
12 -0.00021 -0.00015 0.00034 0.00005 -0.00013 -0.00012
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.00214 -0.01847 0.00001 -0.00617 0.00028 0.00085
18 0.00008 -0.00002 -0.00005 0.00001 0.00002 0.00000
19 0.00008 -0.00002 0.00005 -0.00001 -0.00002 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O10=1.25DC+1.4WSu
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4 -0.00057 -0.00040 0.00090 -0.00068 -0.00037 -0.00019
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00907 -0.06785 0.00002 -0.02369 -0.00173 0.00072
12 -0.00057 -0.00040 -0.00090 0.00068 0.00037 -0.00019
13 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15 0.00907 -0.06785 -0.00002 0.02369 0.00173 0.00072
18 0.00042 -0.00005 -0.00039 0.00010 -0.00005 0.00003
19 0.00042 -0.00005 0.00039 -0.00010 0.00005 0.00003
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Direction of positive forces and moments
                                                              Forces [Kip]                                                                                        Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+ICE
5 -18.72127 1.82650 2.53182 -3.39253 0.04868 -7.44832
6 18.02482 6.04239 0.23754 -0.12353 0.51919 0.09529
13 -18.72127 1.82650 -2.53182 3.39253 -0.04868 -7.44832
14 18.02482 6.04239 -0.23754 0.12353 -0.51919 0.09529
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.39290 15.73778 0.00000 0.00000 0.00000 -14.70606
Condition  O2=1.25DC+1.4WS+1.4WSu
5 -8.45067 4.12573 1.73353 -2.42545 0.02230 -3.31667
6 8.47784 1.19405 -0.51117 -0.09380 0.38311 -0.32833
13 -8.45067 4.12573 -1.73353 2.42545 -0.02230 -3.31667
14 8.47784 1.19405 0.51117 0.09380 -0.38311 -0.32833
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05433 10.63955 0.00000 0.00000 0.00000 -7.28999
Condition  O3=1.25DC
5 -2.56069 2.11582 0.26416 -0.37856 0.00286 -1.03504
6 2.56069 -0.16600 -0.10395 -0.01469 0.05962 -0.23262
13 -2.56069 2.11582 -0.26416 0.37856 -0.00286 -1.03504
14 2.56069 -0.16600 0.10395 0.01469 -0.05962 -0.23262
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 3.89963 0.00000 0.00000 0.00000 -2.53532
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Condition  O4=1.75PL
5 -14.23405 -0.85928 1.79932 -2.35660 0.04042 -5.64444
6 13.53760 5.69575 0.52394 -0.08293 0.35441 0.34232
13 -14.23405 -0.85928 -1.79932 2.35660 -0.04042 -5.64444
14 13.53760 5.69575 -0.52394 0.08293 -0.35441 0.34232
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.39290 9.67292 0.00000 0.00000 0.00000 -10.60423
Condition  O5=ICE
5 -1.92653 0.56996 0.46834 -0.65736 0.00540 -0.76884
6 1.92653 0.51265 -0.18245 -0.02592 0.10515 -0.01441
13 -1.92653 0.56996 -0.46834 0.65736 -0.00540 -0.76884
14 1.92653 0.51265 0.18245 0.02592 -0.10515 -0.01441
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.16522 0.00000 0.00000 0.00000 -1.56651
Condition  O6=1.25DC+1.75PL
5 -16.79474 1.25653 2.06348 -2.73517 0.04328 -6.67948
6 16.09829 5.52975 0.41999 -0.09761 0.41403 0.10970
13 -16.79474 1.25653 -2.06348 2.73517 -0.04328 -6.67948
14 16.09829 5.52975 -0.41999 0.09761 -0.41403 0.10970
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.39290 13.57256 0.00000 0.00000 0.00000 -13.13956
Condition  O7=1.25DC+ICE
5 -4.48723 2.68578 0.73249 -1.03592 0.00826 -1.80388
6 4.48723 0.34665 -0.28640 -0.04060 0.16478 -0.24703
13 -4.48723 2.68578 -0.73249 1.03592 -0.00826 -1.80388
14 4.48723 0.34665 0.28640 0.04060 -0.16478 -0.24703
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 6.06485 0.00000 0.00000 0.00000 -4.10183
Condition  O8=1.75PL+ICE
5 -16.16058 -0.28932 2.26766 -3.01396 0.04582 -6.41328
6 15.46413 6.20839 0.34150 -0.10884 0.45956 0.32791
13 -16.16058 -0.28932 -2.26766 3.01396 -0.04582 -6.41328
14 15.46413 6.20839 -0.34150 0.10884 -0.45956 0.32791
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.39290 11.83814 0.00000 0.00000 0.00000 -12.17074
Condition  O9=1.25DC+1.4WS
5 -1.92404 1.94716 0.16752 -0.32853 -0.01234 -0.68067
6 3.07130 0.00266 -1.00102 -0.02172 0.07420 -0.23905
13 -1.92404 1.94716 -0.16752 0.32853 0.01234 -0.68067
14 3.07130 0.00266 1.00102 0.02172 -0.07420 -0.23905
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 2.29452 3.89963 0.00000 0.00000 0.00000 -1.83945
Condition  O10=1.25DC+1.4WSu
5 -9.08733 4.29439 1.83016 -2.47548 0.03750 -3.67104
6 7.96724 1.02539 0.38590 -0.08677 0.36854 -0.32189
13 -9.08733 4.29439 -1.83016 2.47548 -0.03750 -3.67104
14 7.96724 1.02539 -0.38590 0.08677 -0.36854 -0.32189
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -2.24018 10.63955 0.00000 0.00000 0.00000 -7.98586
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Nodal displacements envelope
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Nodal displacements envelope for :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                          Translation                                                                                                Rotation                                                 
Node X lc Y lc Z lc Rx lc Ry lc Rz lc
[in] [in] [in] [Rad] [Rad] [Rad]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Max 0.000 O5 0.000 O4 0.001 O1 -0.00005 O9 0.00013 O9 0.00025 O4
Min -0.002 O1 0.000 O10 0.000 O9 -0.00094 O1 -0.00047 O1 -0.00019 O10
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 0.019 O1 -0.015 O5 0.000 O1 0.00617 O9 -0.00021 O5 0.00091 O3
Min 0.002 O5 -0.144 O1 0.000 O9 -0.03783 O1 -0.00173 O10 -0.00180 O8
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Max 0.000 O5 0.000 O4 0.000 O9 0.00094 O1 0.00047 O1 0.00025 O4
Min -0.002 O1 0.000 O10 -0.001 O1 0.00005 O9 -0.00013 O9 -0.00019 O10
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 Max 0.019 O1 -0.015 O5 0.000 O9 0.03783 O1 0.00173 O10 0.00091 O3
Min 0.002 O5 -0.144 O1 0.000 O1 -0.00617 O9 0.00021 O5 -0.00180 O8
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18 Max 0.001 O1 0.000 O4 0.000 O9 0.00014 O1 0.00002 O9 0.00005 O1
Min 0.000 O9 0.000 O10 -0.001 O1 0.00001 O9 -0.00006 O1 0.00000 O9
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19 Max 0.001 O1 0.000 O4 0.001 O1 -0.00001 O9 0.00006 O1 0.00005 O1
Min 0.000 O9 0.000 O10 0.000 O9 -0.00014 O1 -0.00002 O9 0.00000 O9
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Direction of positive forces and moments
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Envelope of nodal reactions for       :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                                  Forces                                                                                        Moments                                                              
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max -1.924 O9 4.294 O10 2.532 O1 -0.32853 O9 0.04868 O1 -0.68067 O9
Min -18.721 O1 -0.859 O4 0.168 O9 -3.39253 O1 -0.01234 O9 -7.44832 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 18.025 O1 6.208 O8 0.524 O4 -0.01469 O3 0.51919 O1 0.34232 O4
Min 1.927 O5 -0.166 O3 -1.001 O9 -0.12353 O1 0.05962 O3 -0.32833 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 Max -1.924 O9 4.294 O10 -0.168 O9 3.39253 O1 0.01234 O9 -0.68067 O9
Min -18.721 O1 -0.859 O4 -2.532 O1 0.32853 O9 -0.04868 O1 -7.44832 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14 Max 18.025 O1 6.208 O8 1.001 O9 0.12353 O1 -0.05962 O3 0.34232 O4
Min 1.927 O5 -0.166 O3 -0.524 O4 0.01469 O3 -0.51919 O1 -0.32833 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Maximum forces at members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition  : O1=1.25DC+1.75PL+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -18.99 0.24 0.44 -0.03 1.53 0.78
Min -19.73 0.01 -0.69 -0.08 -0.86 -0.16
MEMBER   5
Max 2.14 18.72 -2.48 0.05 7.62 1.91
Min 1.79 -0.47 -2.53 0.04 -3.39 -7.45
MEMBER   7
Max -18.99 -0.01 0.44 0.08 1.53 0.16
Min -19.73 -0.24 -0.69 0.03 -0.86 -0.78
MEMBER   8
Max 2.14 18.72 2.53 -0.04 3.39 1.91
Min 1.79 -0.47 2.48 -0.05 -7.62 -7.45
MEMBER   11
Max 2.71 1.64 2.19 0.00 6.21 3.54
Min 2.71 -1.64 -2.19 0.00 -3.64 -3.95
MEMBER   10
Max 0.06 2.87 1.95 0.00 0.91 12.71
Min 0.06 -2.87 -1.95 0.00 -7.92 0.00
MEMBER   12
Max 19.21 0.08 0.16 -0.33 0.52 0.13
Min 19.19 -0.30 -0.23 -0.33 -0.47 -1.64
MEMBER   13
Max 19.21 0.30 0.23 0.33 0.52 0.13
Min 19.19 -0.08 -0.16 0.33 -0.47 -1.64
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Page6
Condition  : O2=1.25DC+1.4WS+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -8.46 0.00 1.32 -0.02 0.62 0.39
Min -9.17 -0.51 -0.36 -0.03 -1.19 -0.14
MEMBER   5
Max 4.15 8.47 -1.71 0.02 5.26 0.91
Min 3.81 -0.33 -1.73 0.02 -2.43 -3.32
MEMBER   7
Max -8.46 0.51 1.32 0.03 0.62 0.14
Min -9.17 0.00 -0.36 0.02 -1.19 -0.39
MEMBER   8
Max 4.15 8.47 1.73 -0.02 2.43 0.91
Min 3.81 -0.33 1.71 -0.02 -5.26 -3.32
MEMBER   11
Max 1.20 0.91 1.77 0.00 4.87 1.79
Min 1.20 -0.91 -1.77 0.00 -2.64 -2.09
MEMBER   10
Max 0.02 1.77 0.91 0.00 0.39 7.51
Min 0.02 -1.77 -0.91 0.00 -3.49 0.00
MEMBER   12
Max 8.82 0.11 0.14 -0.14 0.00 0.34
Min 8.81 -0.15 -0.12 -0.14 -0.57 -0.31
MEMBER   13
Max 8.82 0.15 0.12 0.14 0.00 0.34
Min 8.81 -0.11 -0.14 0.14 -0.57 -0.31
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O3=1.25DC
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -2.40 0.00 0.92 0.00 0.54 0.06
Min -2.81 -0.10 -0.25 0.00 -0.82 -0.05
MEMBER   5
Max 2.12 2.56 -0.26 0.00 0.81 0.24
Min 1.55 -0.06 -0.26 0.00 -0.38 -1.04
MEMBER   7
Max -2.40 0.10 0.92 0.00 0.54 0.05
Min -2.81 0.00 -0.25 0.00 -0.82 -0.06
MEMBER   8
Max 2.12 2.56 0.26 0.00 0.38 0.24
Min 1.55 -0.06 0.26 0.00 -0.81 -1.04
MEMBER   11
Max 0.16 0.13 0.28 0.00 0.77 0.26
Min 0.16 -0.13 -0.28 0.00 -0.42 -0.30
MEMBER   10
Max 0.00 0.28 0.13 0.00 0.04 1.19
Min 0.00 -0.28 -0.13 0.00 -0.52 0.00
MEMBER   12
Max 2.63 0.18 0.18 -0.01 0.17 0.61
Min 2.62 -0.20 -0.20 -0.01 -0.63 -0.21
MEMBER   13
Max 2.63 0.20 0.20 0.01 0.17 0.61
Min 2.62 -0.18 -0.18 0.01 -0.63 -0.21
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  : O4=1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -14.60 0.52 0.70 -0.02 1.53 0.91
Min -14.85 0.01 -1.67 -0.07 -1.26 -0.16
MEMBER   5
Max -0.38 14.23 -1.75 0.04 5.40 1.47
Min -0.86 -0.36 -1.80 0.03 -2.36 -5.64
MEMBER   7
Max -14.60 -0.01 0.70 0.07 1.53 0.16
Min -14.85 -0.52 -1.67 0.02 -1.26 -0.91
MEMBER   8
Max -0.38 14.23 1.80 -0.03 2.36 1.47
Min -0.86 -0.36 1.75 -0.04 -5.40 -5.64
MEMBER   11
Max 2.27 1.28 1.42 0.00 4.09 2.83
Min 2.27 -1.28 -1.42 0.00 -2.49 -3.13
MEMBER   10
Max 0.05 2.10 1.59 0.00 0.77 9.44
Min 0.05 -2.10 -1.59 0.00 -6.53 0.00
MEMBER   12
Max 14.60 -0.09 -0.03 -0.28 0.39 0.00
Min 14.60 -0.09 -0.03 -0.28 0.00 -1.34
MEMBER   13
Max 14.60 0.09 0.03 0.28 0.39 0.00
Min 14.60 0.09 0.03 0.28 0.00 -1.34
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O5=ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -1.99 0.00 0.06 -0.01 0.04 0.11
Min -2.06 -0.18 -0.01 -0.01 -0.06 -0.08
MEMBER   5
Max 0.63 1.93 -0.46 0.01 1.42 0.19
Min 0.57 -0.05 -0.47 0.00 -0.66 -0.77
MEMBER   7
Max -1.99 0.18 0.06 0.01 0.04 0.08
Min -2.06 0.00 -0.01 0.01 -0.06 -0.11
MEMBER   8
Max 0.63 1.93 0.47 0.00 0.66 0.19
Min 0.57 -0.05 0.46 -0.01 -1.42 -0.77
MEMBER   11
Max 0.28 0.23 0.49 0.00 1.35 0.45
Min 0.28 -0.23 -0.49 0.00 -0.73 -0.52
MEMBER   10
Max 0.01 0.49 0.23 0.00 0.10 2.09
Min 0.01 -0.49 -0.23 0.00 -0.87 0.00
MEMBER   12
Max 1.98 -0.01 0.00 -0.04 0.00 0.00
Min 1.98 -0.01 0.00 -0.04 -0.04 -0.09
MEMBER   13
Max 1.98 0.01 0.00 0.04 0.00 0.00
Min 1.98 0.01 0.00 0.04 -0.04 -0.09
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  : O6=1.25DC+1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -17.00 0.42 0.44 -0.03 1.49 0.86
Min -17.66 0.01 -0.75 -0.07 -0.84 -0.16
MEMBER   5
Max 1.51 16.79 -2.02 0.04 6.20 1.71
Min 1.17 -0.42 -2.06 0.04 -2.74 -6.68
MEMBER   7
Max -17.00 -0.01 0.44 0.07 1.49 0.16
Min -17.66 -0.42 -0.75 0.03 -0.84 -0.86
MEMBER   8
Max 1.51 16.79 2.06 -0.04 2.74 1.71
Min 1.17 -0.42 2.02 -0.04 -6.20 -6.68
MEMBER   11
Max 2.43 1.41 1.70 0.00 4.86 3.09
Min 2.43 -1.41 -1.70 0.00 -2.90 -3.43
MEMBER   10
Max 0.06 2.38 1.72 0.00 0.80 10.62
Min 0.06 -2.38 -1.72 0.00 -7.05 0.00
MEMBER   12
Max 17.23 0.09 0.15 -0.29 0.56 0.15
Min 17.22 -0.29 -0.23 -0.29 -0.46 -1.55
MEMBER   13
Max 17.23 0.29 0.23 0.29 0.56 0.15
Min 17.22 -0.09 -0.15 0.29 -0.46 -1.55
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O7=1.25DC+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -4.39 0.00 0.98 -0.01 0.55 0.17
Min -4.87 -0.29 -0.26 -0.01 -0.88 -0.13
MEMBER   5
Max 2.69 4.49 -0.72 0.01 2.23 0.44
Min 2.18 -0.11 -0.73 0.01 -1.04 -1.80
MEMBER   7
Max -4.39 0.29 0.98 0.01 0.55 0.13
Min -4.87 0.00 -0.26 0.01 -0.88 -0.17
MEMBER   8
Max 2.69 4.49 0.73 -0.01 1.04 0.44
Min 2.18 -0.11 0.72 -0.01 -2.23 -1.80
MEMBER   11
Max 0.44 0.36 0.77 0.00 2.12 0.71
Min 0.44 -0.36 -0.77 0.00 -1.15 -0.82
MEMBER   10
Max 0.01 0.77 0.36 0.00 0.14 3.27
Min 0.01 -0.77 -0.36 0.00 -1.39 0.00
MEMBER   12
Max 4.60 0.17 0.18 -0.05 0.13 0.57
Min 4.59 -0.21 -0.20 -0.05 -0.65 -0.30
MEMBER   13
Max 4.60 0.21 0.20 0.05 0.13 0.57
Min 4.59 -0.17 -0.18 0.05 -0.65 -0.30
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  : O8=1.75PL+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -16.60 0.34 0.69 -0.03 1.47 0.83
Min -16.91 0.01 -1.60 -0.08 -1.27 -0.16
MEMBER   5
Max 0.25 16.16 -2.22 0.05 6.82 1.66
Min -0.29 -0.41 -2.27 0.04 -3.01 -6.41
MEMBER   7
Max -16.60 -0.01 0.69 0.08 1.47 0.16
Min -16.91 -0.34 -1.60 0.03 -1.27 -0.83
MEMBER   8
Max 0.25 16.16 2.27 -0.04 3.01 1.66
Min -0.29 -0.41 2.22 -0.05 -6.82 -6.41
MEMBER   11
Max 2.55 1.51 1.91 0.00 5.44 3.28
Min 2.55 -1.51 -1.91 0.00 -3.22 -3.65
MEMBER   10
Max 0.06 2.59 1.82 0.00 0.87 11.52
Min 0.06 -2.59 -1.82 0.00 -7.40 0.00
MEMBER   12
Max 16.58 -0.10 -0.02 -0.31 0.36 0.00
Min 16.58 -0.10 -0.02 -0.31 0.00 -1.43
MEMBER   13
Max 16.58 0.10 0.02 0.31 0.36 0.00
Min 16.58 0.10 0.02 0.31 0.00 -1.43
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O9=1.25DC+1.4WS
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -2.66 -0.01 0.90 0.01 0.51 0.12
Min -2.94 -1.00 -0.25 0.00 -0.80 -0.97
MEMBER   5
Max 1.95 1.95 -0.17 -0.01 0.52 0.29
Min 1.37 -0.18 -0.18 -0.01 -0.33 -0.68
MEMBER   7
Max -2.66 1.00 0.90 0.00 0.51 0.97
Min -2.94 0.01 -0.25 -0.01 -0.80 -0.12
MEMBER   8
Max 1.95 1.95 0.18 0.01 0.33 0.29
Min 1.37 -0.18 0.17 0.01 -0.52 -0.68
MEMBER   11
Max -0.82 0.28 0.47 0.00 1.30 0.69
Min -0.82 -0.28 -0.47 0.00 -0.69 -0.49
MEMBER   10
Max -0.02 0.47 0.28 0.00 1.04 2.00
Min -0.02 -0.47 -0.28 0.00 -0.15 0.00
MEMBER   12
Max 2.14 0.19 0.17 0.05 0.25 0.68
Min 2.12 -0.19 -0.21 0.05 -0.59 -0.06
MEMBER   13
Max 2.14 0.19 0.21 -0.05 0.25 0.68
Min 2.12 -0.19 -0.17 -0.05 -0.59 -0.06
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  : O10=1.25DC+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   4
Max -7.92 0.39 1.34 -0.02 0.64 0.78
Min -9.21 0.01 -0.36 -0.05 -1.22 -0.14
MEMBER   5
Max 4.33 9.09 -1.80 0.04 5.54 0.87
Min 3.99 -0.21 -1.83 0.03 -2.48 -3.67
MEMBER   7
Max -7.92 -0.01 1.34 0.05 0.64 0.14
Min -9.21 -0.39 -0.36 0.02 -1.22 -0.78
MEMBER   8
Max 4.33 9.09 1.83 -0.03 2.48 0.87
Min 3.99 -0.21 1.80 -0.04 -5.54 -3.67
MEMBER   11
Max 2.17 1.32 1.58 0.00 4.34 2.54
Min 2.17 -1.32 -1.58 0.00 -2.36 -3.08
MEMBER   10
Max 0.04 1.58 1.32 0.00 0.57 6.70
Min 0.04 -1.58 -1.32 0.00 -5.05 0.00
MEMBER   12
Max 9.31 0.10 0.15 -0.21 0.00 0.28
Min 9.30 -0.16 -0.11 -0.21 -0.61 -0.46
MEMBER   13
Max 9.31 0.16 0.11 0.21 0.00 0.28
Min 9.30 -0.10 -0.15 0.21 -0.61 -0.46
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Maximum relative deflections
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Remark.-  Magnitude of deflections in absolute value.
Condit. :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
MEMBER 4
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.07095 (L/2837) 50.00000 0.00724 (< L/10000) 50.00000
O2 0.04346 (L/4631) 62.50000 0.00127 (< L/10000) 37.50000
O3 0.04108 (L/4900) 62.50000 0.00006 (< L/10000) 12.50000
O4 0.10549 (L/1908) 50.00000 0.00710 (< L/10000) 50.00000
O5 0.00245 (< L/10000) 37.50000 0.00012 (< L/10000) 12.50000
O6 0.06895 (L/2919) 50.00000 0.00715 (< L/10000) 50.00000
O7 0.03978 (L/5059) 62.50000 0.00018 (< L/10000) 12.50000
O8 0.10748 (L/1873) 50.00000 0.00719 (< L/10000) 50.00000
O9 0.03947 (L/5100) 62.50000 0.00516 (< L/10000) 50.00000
O10 0.04507 (L/4465) 62.50000 0.00644 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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MEMBER 5
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.00162 (< L/10000) 37.50000 0.00736 (L/7445) 62.50000
O2 0.00067 (< L/10000) 37.50000 0.00506 (< L/10000) 62.50000
O3 0.00021 (< L/10000) 37.50000 0.00078 (< L/10000) 62.50000
O4 0.00124 (< L/10000) 37.50000 0.00522 (< L/10000) 62.50000
O5 0.00016 (< L/10000) 37.50000 0.00136 (< L/10000) 62.50000
O6 0.00145 (< L/10000) 37.50000 0.00599 (L/9138) 62.50000
O7 0.00037 (< L/10000) 37.50000 0.00214 (< L/10000) 62.50000
O8 0.00141 (< L/10000) 37.50000 0.00658 (L/8324) 62.50000
O9 0.00013 (< L/10000) 25.00000 0.00047 (< L/10000) 62.50000
O10 0.00075 (< L/10000) 37.50000 0.00537 (< L/10000) 62.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 7
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.07095 (L/2837) 50.00000 0.00724 (< L/10000) 50.00000
O2 0.04346 (L/4631) 62.50000 0.00127 (< L/10000) 37.50000
O3 0.04108 (L/4900) 62.50000 0.00006 (< L/10000) 12.50000
O4 0.10549 (L/1908) 50.00000 0.00710 (< L/10000) 50.00000
O5 0.00245 (< L/10000) 37.50000 0.00012 (< L/10000) 12.50000
O6 0.06895 (L/2919) 50.00000 0.00715 (< L/10000) 50.00000
O7 0.03978 (L/5059) 62.50000 0.00018 (< L/10000) 12.50000
O8 0.10748 (L/1873) 50.00000 0.00719 (< L/10000) 50.00000
O9 0.03947 (L/5100) 62.50000 0.00516 (< L/10000) 50.00000
O10 0.04507 (L/4465) 62.50000 0.00644 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 8
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.00162 (< L/10000) 37.50000 0.00736 (L/7445) 62.50000
O2 0.00067 (< L/10000) 37.50000 0.00506 (< L/10000) 62.50000
O3 0.00021 (< L/10000) 37.50000 0.00078 (< L/10000) 62.50000
O4 0.00124 (< L/10000) 37.50000 0.00522 (< L/10000) 62.50000
O5 0.00016 (< L/10000) 37.50000 0.00136 (< L/10000) 62.50000
O6 0.00145 (< L/10000) 37.50000 0.00599 (L/9138) 62.50000
O7 0.00037 (< L/10000) 37.50000 0.00214 (< L/10000) 62.50000
O8 0.00141 (< L/10000) 37.50000 0.00658 (L/8324) 62.50000
O9 0.00013 (< L/10000) 25.00000 0.00047 (< L/10000) 62.50000
O10 0.00075 (< L/10000) 37.50000 0.00537 (< L/10000) 62.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 11
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.31325 (L/651) 50.00000 0.16723 (L/1220) 50.00000
O2 0.22225 (L/918) 50.00000 0.14358 (L/1421) 50.00000
O3 0.03455 (L/5905) 50.00000 0.02322 (L/8784) 50.00000
O4 0.21800 (L/936) 50.00000 0.10321 (L/1977) 50.00000
O5 0.06070 (L/3361) 50.00000 0.04079 (L/5001) 50.00000
O6 0.25255 (L/808) 50.00000 0.12643 (L/1614) 50.00000
O7 0.09525 (L/2142) 50.00000 0.06402 (L/3187) 50.00000
O8 0.27870 (L/732) 50.00000 0.14400 (L/1417) 50.00000
O9 0.03752 (L/5437) 50.00000 0.05793 (L/3521) 50.00000
O10 0.21928 (L/930) 50.00000 0.10887 (L/1874) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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MEMBER 10
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 1.18247 (L/173) 50.00000 0.46906 (L/435) 50.00000
O2 0.58851 (L/347) 50.00000 0.16001 (L/1275) 50.00000
O3 0.08985 (L/2271) 50.00000 0.02212 (L/9223) 50.00000
O4 0.93994 (L/217) 50.00000 0.41326 (L/494) 50.00000
O5 0.15268 (L/1336) 50.00000 0.03368 (L/6056) 50.00000
O6 1.02979 (L/198) 50.00000 0.43538 (L/469) 50.00000
O7 0.24252 (L/841) 50.00000 0.05580 (L/3656) 50.00000
O8 1.09262 (L/187) 50.00000 0.44694 (L/456) 50.00000
O9 0.05396 (L/3780) 50.00000 0.16804 (L/1214) 50.00000
O10 0.73232 (L/279) 50.00000 0.35018 (L/583) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 12
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.02880 (L/6224) 37.50000 0.03950 (L/4539) 50.00000
O2 0.05553 (L/3229) 50.00000 0.04252 (L/4217) 50.00000
O3 0.06467 (L/2772) 50.00000 0.03885 (L/4615) 50.00000
O4 0.03827 (L/4685) 62.50000 0.00240 (< L/10000) 62.50000
O5 0.00067 (< L/10000) 62.50000 0.00307 (< L/10000) 62.50000
O6 0.02824 (L/6349) 37.50000 0.03648 (L/4915) 50.00000
O7 0.06533 (L/2744) 50.00000 0.04187 (L/4282) 50.00000
O8 0.03760 (L/4769) 62.50000 0.00066 (< L/10000) 62.50000
O9 0.06257 (L/2865) 50.00000 0.03291 (L/5447) 50.00000
O10 0.05763 (L/3111) 50.00000 0.04845 (L/3700) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 13
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.02880 (L/6224) 62.50000 0.03950 (L/4539) 50.00000
O2 0.05553 (L/3229) 50.00000 0.04252 (L/4217) 50.00000
O3 0.06467 (L/2772) 50.00000 0.03885 (L/4615) 50.00000
O4 0.03827 (L/4685) 37.50000 0.00240 (< L/10000) 37.50000
O5 0.00067 (< L/10000) 37.50000 0.00307 (< L/10000) 37.50000
O6 0.02824 (L/6349) 62.50000 0.03648 (L/4915) 50.00000
O7 0.06533 (L/2744) 50.00000 0.04187 (L/4282) 50.00000
O8 0.03760 (L/4769) 37.50000 0.00066 (< L/10000) 37.50000
O9 0.06257 (L/2865) 50.00000 0.03291 (L/5447) 50.00000
O10 0.05763 (L/3111) 50.00000 0.04845 (L/3700) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 Current Date: 10/23/2019 1:56 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Side Design\SideDesign.retx\
Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Concise
Members:  Hot-rolled
Design code:   AISC 360-2016 LRFD
__________________________________________________________________________________________________
Member : 4
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  WT 6X20   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
bf = 8.010 [in] Width
d = 5.970 [in] Depth
k = 1.020 [in] Distance k
tf = 0.515 [in] Flange thickness
tw = 0.295 [in] Web thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 5.840
Moment of Inertia (local axes)  (I) [in4] 14.400 22.000
Moment of Inertia (principal axes)  (I') [in4] 22.000 14.400
Bending constant for moments (principal axis)  (J') [in] 0.000 -1.566
Radius of gyration (local axes)  (r) [in] 1.570 1.941
Radius of gyration (principal axes)  (r') [in] 1.941 1.570
Saint-Venant torsion constant.  (J) [in4] 0.452
Section warping constant.  (Cw) [in6] 0.620
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.828 0.023
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 13.211 5.500
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 2.950 5.500
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 5.500 13.211
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 5.500 2.950
Plastic section modulus (local axis)  (Z) [in3] 5.280 8.380
Plastic section modulus (principal axis)  (Z') [in3] 8.380 5.280
Polar radius of gyration.  (ro) [in] 2.630
Area for shear  (Aw) [in2] 4.130 1.760
Torsional constant.  (C) [in3] 0.803
Page1
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 16.77
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9.08 16.77
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
16.77 16.77 16.77 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 183.96 [Kip] Reference : Cl.D2
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 183.96 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Page2
Ratio : 0.25
Capacity : 79.35 [Kip] Reference : Cl.E3
Demand : 19.72 [Kip] Ctrl Eq. : O1 at 9.38%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 79.35 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.19
Capacity : 104.59 [Kip] Reference : Cl.E4
Demand : 19.72 [Kip] Ctrl Eq. : O1 at 9.38%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 106.10 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 104.59 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.20
Capacity : 7.74 [Kip*ft] Reference : Cl.F9.1
Demand : -1.53 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 7.74 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 7.74 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 7.74 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.05
Capacity : 18.96 [Kip*ft] Reference : Cl.F9.2
Demand : -0.97 [Kip*ft] Ctrl Eq. : O9 at 6.25%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 22.00 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 18.96 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 77.97 [Kip] Reference : Cl.G1
Demand : 1.00 [Kip] Ctrl Eq. : O9 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 77.97 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.05
Capacity : 33.29 [Kip] Reference : Cl.G1
Demand : 1.67 [Kip] Ctrl Eq. : O4 at 6.25%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 33.29 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.42
Ctrl Eq. : O1 at 100.00% Reference : Eq.H1-1a
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.42 Eq.H1-1a
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 5
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 8X4X7_8X3_8LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 8.000 [in] Height
b = 4.000 [in] Width
s = 0.375 [in] Separation
t = 0.875 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 19.600
Moment of Inertia (local axes)  (I) [in4] 125.000 48.312
Moment of Inertia (principal axes)  (I') [in4] 125.000 48.312
Bending constant for moments (principal axis)  (J') [in] -3.109 0.000
Radius of gyration (local axes)  (r) [in] 2.525 1.570
Radius of gyration (principal axes)  (r') [in] 2.525 1.570
Saint-Venant torsion constant.  (J) [in4] 4.969
Section warping constant.  (Cw) [in6] 90.663
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 2.935
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 41.806 11.631
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 24.950 11.631
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 41.247 11.631
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 24.852 11.631
Plastic section modulus (local axis)  (Z) [in3] 43.400 23.273
Plastic section modulus (principal axis)  (Z') [in3] 43.042 23.273
Polar radius of gyration.  (ro) [in] 3.920
Area for shear  (Aw) [in2] 7.000 14.000
Torsional constant.  (C) [in3] 5.678
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 4.57
Intermediate connectors type Snug-tight bolted
Clear distance between longitudinal connectors [ft] 0.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4.57 4.57
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4.57 4.57 4.57 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
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DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.01
Capacity : 635.04 [Kip] Reference : Cl.D2
Demand : 4.33 [Kip] Ctrl Eq. : O10 at 12.50%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 635.04 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 619.50 [Kip] Reference : Cl.E3
Demand : 0.86 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 619.50 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 454.04 [Kip] Reference : Cl.E4
Demand : 0.86 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 474.38 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 454.04 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.07
Capacity : 99.83 [Kip*ft] Reference : Cl.F9.2
Demand : -7.45 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 101.05 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 99.83 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
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Ratio : 0.16
Capacity : 47.11 [Kip*ft] Reference : Cl.F9.2
Demand : 7.62 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 50.25 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 47.11 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.02
Capacity : 136.08 [Kip] Reference : Cl.G1
Demand : 2.53 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 136.08 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.07
Capacity : 272.16 [Kip] Reference : Cl.G1
Demand : 18.72 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 272.16 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.16
Ctrl Eq. : O1 at 100.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.16 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 7
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  WT 6X20   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
bf = 8.010 [in] Width
d = 5.970 [in] Depth
k = 1.020 [in] Distance k
tf = 0.515 [in] Flange thickness
tw = 0.295 [in] Web thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 5.840
Moment of Inertia (local axes)  (I) [in4] 14.400 22.000
Moment of Inertia (principal axes)  (I') [in4] 22.000 14.400
Bending constant for moments (principal axis)  (J') [in] 0.000 -1.566
Radius of gyration (local axes)  (r) [in] 1.570 1.941
Radius of gyration (principal axes)  (r') [in] 1.941 1.570
Saint-Venant torsion constant.  (J) [in4] 0.452
Section warping constant.  (Cw) [in6] 0.620
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.828 0.023
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 13.211 5.500
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 2.950 5.500
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 5.500 13.211
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 5.500 2.950
Plastic section modulus (local axis)  (Z) [in3] 5.280 8.380
Plastic section modulus (principal axis)  (Z') [in3] 8.380 5.280
Polar radius of gyration.  (ro) [in] 2.630
Area for shear  (Aw) [in2] 4.130 1.760
Torsional constant.  (C) [in3] 0.803
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 16.77
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9.08 16.77
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
16.77 16.77 16.77 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 183.96 [Kip] Reference : Cl.D2
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 183.96 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.25
Capacity : 79.35 [Kip] Reference : Cl.E3
Demand : 19.72 [Kip] Ctrl Eq. : O1 at 9.38%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 79.35 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.19
Capacity : 104.59 [Kip] Reference : Cl.E4
Demand : 19.72 [Kip] Ctrl Eq. : O1 at 9.38%
Page9
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 106.10 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 104.59 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.20
Capacity : 7.74 [Kip*ft] Reference : Cl.F9.1
Demand : -1.53 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 7.74 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 7.74 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 7.74 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.05
Capacity : 18.96 [Kip*ft] Reference : Cl.F9.2
Demand : 0.97 [Kip*ft] Ctrl Eq. : O9 at 6.25%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 22.00 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 18.96 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 77.97 [Kip] Reference : Cl.G1
Demand : 1.00 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 77.97 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.05
Capacity : 33.29 [Kip] Reference : Cl.G1
Demand : 1.67 [Kip] Ctrl Eq. : O4 at 6.25%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 33.29 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.42
Ctrl Eq. : O1 at 100.00% Reference : Eq.H1-1a
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.42 Eq.H1-1a
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 8
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 8X4X7_8X3_8LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 8.000 [in] Height
b = 4.000 [in] Width
s = 0.375 [in] Separation
t = 0.875 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 19.600
Moment of Inertia (local axes)  (I) [in4] 125.000 48.312
Moment of Inertia (principal axes)  (I') [in4] 125.000 48.312
Bending constant for moments (principal axis)  (J') [in] -3.109 0.000
Radius of gyration (local axes)  (r) [in] 2.525 1.570
Radius of gyration (principal axes)  (r') [in] 2.525 1.570
Saint-Venant torsion constant.  (J) [in4] 4.969
Section warping constant.  (Cw) [in6] 90.663
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 2.935
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 41.806 11.631
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 24.950 11.631
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 41.247 11.631
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 24.852 11.631
Plastic section modulus (local axis)  (Z) [in3] 43.400 23.273
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Plastic section modulus (principal axis)  (Z') [in3] 43.042 23.273
Polar radius of gyration.  (ro) [in] 3.920
Area for shear  (Aw) [in2] 7.000 14.000
Torsional constant.  (C) [in3] 5.678
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 4.57
Intermediate connectors type Snug-tight bolted
Clear distance between longitudinal connectors [ft] 0.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4.57 4.57
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4.57 4.57 4.57 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.01
Capacity : 635.04 [Kip] Reference : Cl.D2
Demand : 4.33 [Kip] Ctrl Eq. : O10 at 12.50%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 635.04 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 619.50 [Kip] Reference : Cl.E3
Demand : 0.86 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 619.50 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 454.04 [Kip] Reference : Cl.E4
Demand : 0.86 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 474.38 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 454.04 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.07
Capacity : 99.83 [Kip*ft] Reference : Cl.F9.2
Demand : -7.45 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 101.05 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 99.83 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.16
Capacity : 47.11 [Kip*ft] Reference : Cl.F9.2
Demand : -7.62 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 50.25 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 47.11 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
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Ratio : 0.02
Capacity : 136.08 [Kip] Reference : Cl.G1
Demand : 2.53 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 136.08 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.07
Capacity : 272.16 [Kip] Reference : Cl.G1
Demand : 18.72 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 272.16 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.16
Ctrl Eq. : O1 at 100.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.16 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 11
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Page14
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 17.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00 17.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
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Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.01
Capacity : 266.49 [Kip] Reference : Cl.D2
Demand : 2.71 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 266.49 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.01
Capacity : 140.34 [Kip] Reference : Cl.E3
Demand : 0.82 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 140.34 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.01
Capacity : 140.34 [Kip] Reference : Cl.E3
Demand : 0.82 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 140.34 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.34
Capacity : 20.92 [Kip*ft] Reference : Cl.F10.2
Demand : -7.18 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 41.48 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 38.47 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.15 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 20.92 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Bending about minor axis, M22
Ratio : 0.31
Capacity : 19.78 [Kip*ft] Reference : Cl.F10.1
Demand : 6.21 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 19.78 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.15 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 20.92 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 85.05 [Kip] Reference : Cl.G1
Demand : 0.60 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 85.05 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.03
Capacity : 85.05 [Kip] Reference : Cl.G1
Demand : 2.71 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 85.05 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.41
Ctrl Eq. : O1 at 0.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.41 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 10
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A53 GrB
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 35.00
Tensile strength (Fu): [Kip/in2] 60.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 17.00
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00 17.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 266.49 [Kip] Reference : Cl.D2
Demand : 0.06 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 266.49 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 140.34 [Kip] Reference : Cl.E3
Demand : 0.02 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 140.34 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
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Ratio : 0.00
Capacity : 140.34 [Kip] Reference : Cl.E3
Demand : 0.02 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 140.34 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.70
Capacity : 20.86 [Kip*ft] Reference : Cl.F10.2
Demand : 14.59 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 41.48 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 36.27 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.15 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 20.86 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.40
Capacity : 19.78 [Kip*ft] Reference : Cl.F10.1
Demand : -7.92 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 19.78 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.15 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 20.73 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 85.05 [Kip] Reference : Cl.G1
Demand : 0.65 [Kip] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 85.05 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.04
Capacity : 85.05 [Kip] Reference : Cl.G1
Demand : 3.41 [Kip] Ctrl Eq. : O1 at 100.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 85.05 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.75
Ctrl Eq. : O1 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.75 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 12
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
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Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 14.94
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14.94 14.94
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14.94 14.94 14.94 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.07
Capacity : 274.10 [Kip] Reference : Cl.D2
Demand : 19.21 [Kip] Ctrl Eq. : O1 at 100.00%
Page22
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 274.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 164.69 [Kip] Reference : Cl.E3
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 164.69 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 164.69 [Kip] Reference : Cl.E3
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 164.69 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.07
Capacity : 21.51 [Kip*ft] Reference : Cl.F10.2
Demand : -1.53 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 42.66 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 42.66 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 21.51 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.04
Capacity : 21.51 [Kip*ft] Reference : Cl.F10.2
Demand : -0.79 [Kip*ft] Ctrl Eq. : O1 at 100.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 20.34 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 21.51 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.05 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.37 [Kip] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.09
Ctrl Eq. : O1 at 37.50% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.09 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 13
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
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Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 14.94
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14.94 14.94
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14.94 14.94 14.94 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.07
Capacity : 274.10 [Kip] Reference : Cl.D2
Demand : 19.21 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 274.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 164.69 [Kip] Reference : Cl.E3
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 164.69 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 164.69 [Kip] Reference : Cl.E3
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 164.69 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.07
Capacity : 21.51 [Kip*ft] Reference : Cl.F10.2
Demand : -1.53 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 42.66 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 42.66 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 21.51 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.04
Capacity : 21.51 [Kip*ft] Reference : Cl.F10.2
Demand : -0.79 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 20.34 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 21.51 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.05 [Kip] Ctrl Eq. : O1 at 81.25%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.37 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
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Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.09
Ctrl Eq. : O1 at 62.50% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.09 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Design 3 
 
 
DC PL WS Wsu Ice
Strength 1 1.25 1.75 0 0 1
Strength 3 1.25 0 1.4 1.4 0
1.25 0 0 0 0
0 1.75 0 0 0
0 0 0 0 1
1.25 1.75 0 0 0
1.25 0 0 0 1
0 1.75 0 0 1
1.25 0 1.4 0 0
1.25 0 0 1.4 0
X-TEND Mesh 0.05 psf
Structural Members self-weight
Point Live Load 1.05 kips Frame spacing 17 ft
design live load, w 0.05 klf
Concentrated live load 0.2 k
Net Load 0.015 ksf
Vdz 135.4122253 mph Design Parameters
V0 8.2 mph
Design wind pressure, Pd 0.092 ksf V30 100 mph
Base wind pressure, Pb 0.05 ksf Vb 100 mph
Max Orthogonal, Pb 0.05 ksf Z 170 ft
Loads for Members based on Trib. Width Z0 0.23
Member Trib. Width (ft) Load (klf)
2
5
7
8
3
6
9
10
Load Combinations (AASHTO LRFD 2012, Table 3.4.1)
Dead Load
Pedestrian Live Loads (AASHTO LRFD 2012, Section 13.8.2)
Horizontal Wind Load (AASHTO LRFD 2012, Section 3.8.1)
Other Permutations of Strength 1 and 3
0.417 0.038
Wind uplift, Wu 0.02 ksf
Member Trib. Width (ft) Load (klf)
1
4
7
8
9
10
Density of water 62.4 pcf
Ice thickness 0.157 in
Ice pressure 0.8164 psf
Ice Load (AASHTO LRFD 2012, Section 3.9)
Loads for Members based on Trib. Width
0.417 0.008
Wind Uplift Load (AASHTO LRFD 2012, Section 3.8.2)
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Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Bottom Design\Design 3 - Bottom Attached.retx\
Load data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Description Comb. Category
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No DL
PL Pedestrian Live Load No LL
WS Wind Load - Horizontal No WIND
WSu Wind Uplift - Vertical No WIND
ICE Ice No HAIL
O1 1.25DC+1.75PL+ICE Yes
O2 1.25DC+1.4WS+1.4WSu Yes
O3 1.25DC Yes
O4 1.75PL Yes
O5 ICE Yes
O6 1.25DC+1.75PL Yes
O7 1.25DC+ICE Yes
O8 1.75PL+ICE Yes
O9 1.25DC+1.4WS Yes
O10 1.25DC+1.4WSu Yes
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Load on nodes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Node FX FY FZ MX MY MZ
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 1 0.00 -1.05 0.00 0.00 0.00 0.00
7 0.00 -1.05 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC 7 Y -0.0046 -0.0046 0.00 Yes 100.00 Yes
8 Y -0.0046 -0.0046 0.00 Yes 100.00 Yes
9 Y -0.0046 -0.0046 0.00 Yes 100.00 Yes
10 Y -0.0046 -0.0046 0.00 Yes 100.00 Yes
PL 7 Y -0.1369 -0.1369 0.00 Yes 100.00 Yes
Y -0.05 -0.05 0.00 Yes 100.00 Yes
8 Y -0.1369 -0.1369 0.00 Yes 100.00 Yes
Y -0.05 -0.05 0.00 Yes 100.00 Yes
9 0.00 0.00 0.00 No 0.00 No
0.00 0.00 0.00 Yes 100.00 Yes
10 0.00 0.00 0.00 No 0.00 No
0.00 0.00 0.00 Yes 100.00 Yes
WS 2 X 0.038 0.038 0.00 Yes 100.00 Yes
3 X 0.038 0.038 0.00 Yes 100.00 Yes
5 X 0.038 0.038 0.00 Yes 100.00 Yes
6 X 0.038 0.038 0.00 Yes 100.00 Yes
7 X 0.038 0.038 0.00 Yes 100.00 Yes
8 X 0.038 0.038 0.00 Yes 100.00 Yes
9 X 0.038 0.038 0.00 Yes 100.00 Yes
10 X 0.038 0.038 0.00 Yes 100.00 Yes
WSu 1 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
2 0.00 0.00 0.00 No 100.00 No
3 0.00 0.00 0.00 No 100.00 No
4 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
5 0.00 0.00 0.00 No 100.00 No
6 0.00 0.00 0.00 No 100.00 No
7 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
Y 0.1825 0.1825 0.00 Yes 100.00 Yes
8 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
Y 0.1825 0.1825 0.00 Yes 100.00 Yes
9 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
Y 0.1825 0.1825 0.00 Yes 100.00 Yes
10 Y 0.0083 0.0083 0.00 Yes 100.00 Yes
Y 0.1825 0.1825 0.00 Yes 100.00 Yes
ICE 7 Y -0.0074 -0.0074 0.00 Yes 100.00 Yes
8 Y -0.0074 -0.0074 0.00 Yes 100.00 Yes
9 Y -0.0074 -0.0074 0.00 Yes 100.00 Yes
10 Y -0.0074 -0.0074 0.00 Yes 100.00 Yes
O1 7 Y -0.0483 -0.0483 0.00 Yes 100.00 Yes
8 Y -0.0483 -0.0483 0.00 Yes 100.00 Yes
9 Y -0.0483 -0.0483 0.00 Yes 100.00 Yes
10 Y -0.0483 -0.0483 0.00 Yes 100.00 Yes
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 7 Y -0.20 50.00 Yes
8 Y -0.20 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No 0.00 -1.00 0.00
PL Pedestrian Live Load No 0.00 0.00 0.00
WS Wind Load - Horizontal No 0.00 0.00 0.00
WSu Wind Uplift - Vertical No 0.00 0.00 0.00
ICE Ice No 0.00 0.00 0.00
O1 1.25DC+1.75PL+ICE Yes 0.00 0.00 0.00
O2 1.25DC+1.4WS+1.4WSu Yes 0.00 0.00 0.00
O3 1.25DC Yes 0.00 0.00 0.00
O4 1.75PL Yes 0.00 0.00 0.00
O5 ICE Yes 0.00 0.00 0.00
O6 1.25DC+1.75PL Yes 0.00 0.00 0.00
O7 1.25DC+ICE Yes 0.00 0.00 0.00
O8 1.75PL+ICE Yes 0.00 0.00 0.00
O9 1.25DC+1.4WS Yes 0.00 0.00 0.00
O10 1.25DC+1.4WSu Yes 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition a/g Ang. Damp.
[Deg] [%]
--------------------------------------------------------------------------------------------------------------------------------------------------------
DC 0.00 0.00 0.00
PL 0.00 0.00 0.00
WS 0.00 0.00 0.00
WSu 0.00 0.00 0.00
ICE 0.00 0.00 0.00
O1 0.00 0.00 0.00
O2 0.00 0.00 0.00
O3 0.00 0.00 0.00
O4 0.00 0.00 0.00
O5 0.00 0.00 0.00
O6 0.00 0.00 0.00
O7 0.00 0.00 0.00
O8 0.00 0.00 0.00
O9 0.00 0.00 0.00
O10 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result
Translations
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                                        Translations [in]                                                                                                Rotations [Rad]                                                
Node TX TY TZ RX RY RZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+ICE
1 0.15318 -4.15588 0.00001 -0.03297 0.00014 0.02420
2 0.15318 -0.00480 -0.00001 -0.00978 -0.00008 0.00805
3 0.15198 0.00049 0.00001 -0.00150 0.00005 -0.00376
4 0.15198 -1.20195 0.00000 -0.00400 -0.00004 -0.00619
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.15318 -4.15588 -0.00001 0.03297 -0.00014 0.02420
8 0.15318 -0.00480 0.00001 0.00978 0.00008 0.00805
9 0.15198 0.00049 -0.00001 0.00150 -0.00005 -0.00376
10 0.15198 -1.20195 0.00000 0.00400 0.00004 -0.00619
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O2=1.25DC+1.4WS+1.4WSu
1 0.20605 1.12236 0.00000 0.02257 -0.00010 -0.00668
2 0.20585 0.00034 0.00001 0.00680 0.00007 -0.00224
3 0.20637 0.00078 0.00000 0.00434 -0.00006 0.00288
4 0.20657 1.26403 0.00000 0.01395 0.00007 0.00733
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.20605 1.12236 0.00000 -0.02257 0.00010 -0.00668
8 0.20585 0.00034 -0.00001 -0.00680 -0.00007 -0.00224
9 0.20637 0.00078 0.00000 -0.00434 0.00006 0.00288
10 0.20657 1.26403 0.00000 -0.01395 -0.00007 0.00733
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O3=1.25DC
1 0.00016 -0.70103 0.00000 -0.00338 0.00002 0.00384
2 0.00016 -0.00093 0.00000 -0.00103 -0.00001 0.00159
3 -0.00016 -0.00093 0.00000 -0.00103 0.00001 -0.00159
4 -0.00016 -0.70103 0.00000 -0.00338 -0.00002 -0.00384
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00016 -0.70103 0.00000 0.00338 -0.00002 0.00384
8 0.00016 -0.00093 0.00000 0.00103 0.00001 0.00159
9 -0.00016 -0.00093 0.00000 0.00103 -0.00001 -0.00159
10 -0.00016 -0.70103 0.00000 0.00338 0.00002 -0.00384
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O4=1.75PL
1 0.15301 -3.40395 0.00001 -0.02899 0.00012 0.02007
2 0.15301 -0.00384 -0.00001 -0.00856 -0.00007 0.00635
3 0.15215 0.00146 0.00001 -0.00028 0.00004 -0.00206
4 0.15215 -0.45002 0.00000 -0.00001 -0.00002 -0.00206
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.15301 -3.40395 -0.00001 0.02899 -0.00012 0.02007
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8 0.15301 -0.00384 0.00001 0.00856 0.00007 0.00635
9 0.15215 0.00146 -0.00001 0.00028 -0.00004 -0.00206
10 0.15215 -0.45002 0.00000 0.00001 0.00002 -0.00206
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O5=ICE
1 0.00001 -0.05091 0.00000 -0.00060 0.00000 0.00029
2 0.00001 -0.00004 0.00000 -0.00018 0.00000 0.00011
3 -0.00001 -0.00004 0.00000 -0.00018 0.00000 -0.00011
4 -0.00001 -0.05091 0.00000 -0.00060 0.00000 -0.00029
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00001 -0.05091 0.00000 0.00060 0.00000 0.00029
8 0.00001 -0.00004 0.00000 0.00018 0.00000 0.00011
9 -0.00001 -0.00004 0.00000 0.00018 0.00000 -0.00011
10 -0.00001 -0.05091 0.00000 0.00060 0.00000 -0.00029
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O6=1.25DC+1.75PL
1 0.15317 -4.10497 0.00001 -0.03237 0.00014 0.02390
2 0.15317 -0.00476 -0.00001 -0.00960 -0.00008 0.00794
3 0.15199 0.00053 0.00001 -0.00132 0.00005 -0.00365
4 0.15199 -1.15104 0.00000 -0.00339 -0.00003 -0.00590
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.15317 -4.10497 -0.00001 0.03237 -0.00014 0.02390
8 0.15317 -0.00476 0.00001 0.00960 0.00008 0.00794
9 0.15199 0.00053 -0.00001 0.00132 -0.00005 -0.00365
10 0.15199 -1.15104 0.00000 0.00339 0.00003 -0.00590
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O7=1.25DC+ICE
1 0.00017 -0.75193 0.00000 -0.00399 0.00002 0.00413
2 0.00017 -0.00097 0.00000 -0.00122 -0.00001 0.00170
3 -0.00017 -0.00097 0.00000 -0.00122 0.00001 -0.00170
4 -0.00017 -0.75193 0.00000 -0.00399 -0.00002 -0.00413
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00017 -0.75193 0.00000 0.00399 -0.00002 0.00413
8 0.00017 -0.00097 0.00000 0.00122 0.00001 0.00170
9 -0.00017 -0.00097 0.00000 0.00122 -0.00001 -0.00170
10 -0.00017 -0.75193 0.00000 0.00399 0.00002 -0.00413
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O8=1.75PL+ICE
1 0.15302 -3.45485 0.00001 -0.02959 0.00013 0.02036
2 0.15302 -0.00387 -0.00001 -0.00875 -0.00007 0.00646
3 0.15214 0.00142 0.00001 -0.00047 0.00004 -0.00217
4 0.15214 -0.50092 0.00000 -0.00062 -0.00002 -0.00235
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.15302 -3.45485 -0.00001 0.02959 -0.00013 0.02036
8 0.15302 -0.00387 0.00001 0.00875 0.00007 0.00646
9 0.15214 0.00142 -0.00001 0.00047 -0.00004 -0.00217
10 0.15214 -0.50092 0.00000 0.00062 0.00002 -0.00235
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11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O9=1.25DC+1.4WS
1 0.20647 -0.77186 0.00000 0.00092 0.00000 0.00416
2 0.20627 -0.00115 0.00000 0.00020 -0.00001 0.00191
3 0.20594 -0.00071 0.00000 -0.00226 0.00002 -0.00126
4 0.20615 -0.63019 0.00000 -0.00769 -0.00003 -0.00352
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.20647 -0.77186 0.00000 -0.00092 0.00000 0.00416
8 0.20627 -0.00115 0.00000 -0.00020 0.00001 0.00191
9 0.20594 -0.00071 0.00000 0.00226 -0.00002 -0.00126
10 0.20615 -0.63019 0.00000 0.00769 0.00003 -0.00352
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O10=1.25DC+1.4WSu
1 -0.00026 1.19320 0.00000 0.01826 -0.00009 -0.00701
2 -0.00026 0.00056 0.00000 0.00557 0.00007 -0.00256
3 0.00026 0.00056 0.00000 0.00557 -0.00007 0.00256
4 0.00026 1.19320 0.00000 0.01826 0.00009 0.00701
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 -0.00026 1.19320 0.00000 -0.01826 0.00009 -0.00701
8 -0.00026 0.00056 0.00000 -0.00557 -0.00007 -0.00256
9 0.00026 0.00056 0.00000 -0.00557 0.00007 0.00256
10 0.00026 1.19320 0.00000 -0.01826 -0.00009 0.00701
11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Direction of positive forces and moments
                                                              Forces [Kip]                                                                                        Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+ICE
5 2.79141 16.07519 0.00002 -0.00022 0.00219 8.96505
6 -2.79141 -1.20569 -0.00001 0.00010 -0.00147 -13.00269
11 2.79141 16.07519 -0.00002 0.00022 -0.00219 8.96505
12 -2.79141 -1.20569 0.00001 -0.00010 0.00147 -13.00269
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 29.73899 0.00000 0.00000 0.00000 -8.07526
Page3
Condition  O2=1.25DC+1.4WS+1.4WSu
5 -2.74405 -0.70009 -0.00001 0.00010 -0.00192 -12.91024
6 -0.32559 -2.14017 0.00000 0.00001 0.00170 -3.39388
11 -2.74405 -0.70009 0.00001 -0.00010 0.00192 -12.91024
12 -0.32559 -2.14017 0.00000 -0.00001 -0.00170 -3.39388
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -6.13928 -5.68052 0.00000 0.00000 0.00000 -32.60825
Condition  O3=1.25DC
5 0.74995 3.43465 0.00000 -0.00001 0.00033 2.95097
6 -0.74995 3.43465 0.00000 -0.00001 -0.00033 -2.95097
11 0.74995 3.43465 0.00000 0.00001 -0.00033 2.95097
12 -0.74995 3.43465 0.00000 0.00001 0.00033 -2.95097
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 13.73860 0.00000 0.00000 0.00000 0.00000
Condition  O4=1.75PL
5 1.98892 12.51396 0.00002 -0.00020 0.00180 5.80736
6 -1.98892 -4.76693 -0.00001 0.00012 -0.00107 -9.84500
11 1.98892 12.51396 -0.00002 0.00020 -0.00180 5.80736
12 -1.98892 -4.76693 0.00001 -0.00012 0.00107 -9.84500
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 15.49406 0.00000 0.00000 0.00000 -8.07526
Condition  O5=ICE
5 0.05253 0.12658 0.00000 0.00000 0.00006 0.20672
6 -0.05253 0.12658 0.00000 0.00000 -0.00006 -0.20672
11 0.05253 0.12658 0.00000 0.00000 -0.00006 0.20672
12 -0.05253 0.12658 0.00000 0.00000 0.00006 -0.20672
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.50633 0.00000 0.00000 0.00000 0.00000
Condition  O6=1.25DC+1.75PL
5 2.73887 15.94861 0.00002 -0.00021 0.00213 8.75833
6 -2.73887 -1.33228 -0.00001 0.00011 -0.00141 -12.79597
11 2.73887 15.94861 -0.00002 0.00021 -0.00213 8.75833
12 -2.73887 -1.33228 0.00001 -0.00011 0.00141 -12.79597
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 29.23267 0.00000 0.00000 0.00000 -8.07526
Condition  O7=1.25DC+ICE
5 0.80249 3.56123 0.00000 -0.00001 0.00039 3.15769
6 -0.80249 3.56123 0.00000 -0.00001 -0.00039 -3.15769
11 0.80249 3.56123 0.00000 0.00001 -0.00039 3.15769
12 -0.80249 3.56123 0.00000 0.00001 0.00039 -3.15769
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 14.24493 0.00000 0.00000 0.00000 0.00000
Condition  O8=1.75PL+ICE
5 2.04146 12.64054 0.00002 -0.00021 0.00186 6.01408
6 -2.04146 -4.64034 -0.00001 0.00011 -0.00113 -10.05172
11 2.04146 12.64054 -0.00002 0.00021 -0.00186 6.01408
12 -2.04146 -4.64034 0.00001 -0.00011 0.00113 -10.05172
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 16.00039 0.00000 0.00000 0.00000 -8.07526
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Condition  O9=1.25DC+1.4WS
5 -0.78487 4.15469 0.00000 0.00004 0.00023 -5.20109
6 -2.28477 2.71461 0.00000 -0.00006 -0.00044 -11.10303
11 -0.78487 4.15469 0.00000 -0.00004 -0.00023 -5.20109
12 -2.28477 2.71461 0.00000 0.00006 0.00044 -11.10303
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -6.13928 13.73860 0.00000 0.00000 0.00000 -32.60825
Condition  O10=1.25DC+1.4WSu
5 -1.20923 -1.42013 0.00000 0.00006 -0.00181 -4.75818
6 1.20923 -1.42013 0.00000 0.00006 0.00181 4.75818
11 -1.20923 -1.42013 0.00000 -0.00006 0.00181 -4.75818
12 1.20923 -1.42013 0.00000 -0.00006 -0.00181 4.75818
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 -5.68052 0.00000 0.00000 0.00000 0.00000
Nodal displacements envelope
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Nodal displacements envelope for :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                          Translation                                                                                                Rotation                                                 
Node X lc Y lc Z lc Rx lc Ry lc Rz lc
[in] [in] [in] [Rad] [Rad] [Rad]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.206 O9 1.193 O10 0.000 O1 0.02257 O2 0.00014 O1 0.02420 O1
Min 0.000 O10 -4.156 O1 0.000 O2 -0.03297 O1 -0.00010 O2 -0.00701 O10
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.206 O9 0.001 O10 0.000 O2 0.00680 O2 0.00007 O2 0.00805 O1
Min 0.000 O10 -0.005 O1 0.000 O1 -0.00978 O1 -0.00008 O1 -0.00256 O10
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.206 O2 0.001 O4 0.000 O4 0.00557 O10 0.00005 O1 0.00288 O2
Min 0.000 O7 -0.001 O7 0.000 O9 -0.00226 O9 -0.00007 O10 -0.00376 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Max 0.207 O2 1.264 O2 0.000 O9 0.01826 O10 0.00009 O10 0.00733 O2
Min 0.000 O7 -1.202 O1 0.000 O10 -0.00769 O9 -0.00004 O1 -0.00619 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 0.206 O9 1.193 O10 0.000 O2 0.03297 O1 0.00010 O2 0.02420 O1
Min 0.000 O10 -4.156 O1 0.000 O1 -0.02257 O2 -0.00014 O1 -0.00701 O10
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Max 0.206 O9 0.001 O10 0.000 O1 0.00978 O1 0.00008 O1 0.00805 O1
Min 0.000 O10 -0.005 O1 0.000 O2 -0.00680 O2 -0.00007 O2 -0.00256 O10
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--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 Max 0.206 O2 0.001 O4 0.000 O9 0.00226 O9 0.00007 O10 0.00288 O2
Min 0.000 O7 -0.001 O7 0.000 O4 -0.00557 O10 -0.00005 O1 -0.00376 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 Max 0.207 O2 1.264 O2 0.000 O10 0.00769 O9 0.00004 O1 0.00733 O2
Min 0.000 O7 -1.202 O1 0.000 O9 -0.01826 O10 -0.00009 O10 -0.00619 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Direction of positive forces and moments
Envelope of nodal reactions for       :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                                  Forces                                                                                        Moments                                                              
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 2.791 O1 16.075 O1 0.000 O1 0.00010 O2 0.00219 O1 8.96505 O1
Min -2.744 O2 -1.420 O10 0.000 O2 -0.00022 O1 -0.00192 O2 -12.91024 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 1.209 O10 3.561 O7 0.000 O9 0.00012 O4 0.00181 O10 4.75818 O10
Min -2.791 O1 -4.767 O4 0.000 O4 -0.00006 O9 -0.00147 O1 -13.00269 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 Max 2.791 O1 16.075 O1 0.000 O2 0.00022 O1 0.00192 O2 8.96505 O1
Min -2.744 O2 -1.420 O10 0.000 O1 -0.00010 O2 -0.00219 O1 -12.91024 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Max 1.209 O10 3.561 O7 0.000 O4 0.00006 O9 0.00147 O1 4.75818 O10
Min -2.791 O1 -4.767 O4 0.000 O9 -0.00012 O4 -0.00181 O10 -13.00269 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Maximum forces at members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition  : O1=1.25DC+1.75PL+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 6.50 0.02 0.36 0.36 106.25
Min -2.79 -5.36 -0.01 -0.04 -0.19 0.00
MEMBER   2
Max 16.08 0.00 -2.79 0.00 8.97 0.00
Min 15.27 0.00 -2.79 0.00 -24.11 0.00
MEMBER   3
Max -1.21 0.00 -2.79 0.00 13.00 0.00
Min -2.01 0.00 -2.79 0.00 -20.08 0.00
MEMBER   4
Max 0.00 6.50 0.01 0.04 0.19 106.25
Min -2.79 -5.36 -0.02 -0.36 -0.36 0.00
MEMBER   5
Max 16.08 0.00 -2.79 0.00 8.97 0.00
Min 15.27 0.00 -2.79 0.00 -24.11 0.00
MEMBER   6
Max -1.21 0.00 -2.79 0.00 13.00 0.00
Min -2.01 0.00 -2.79 0.00 -20.08 0.00
MEMBER   7
Max 0.02 2.38 2.38 0.00 0.51 10.66
Min 0.02 -2.38 -2.38 0.00 -10.15 0.00
MEMBER   8
Max -0.03 2.38 2.38 0.00 0.00 10.98
Min -0.03 -2.38 -2.38 0.00 -10.66 0.32
MEMBER   9
Max 0.01 0.30 0.30 0.00 0.00 -0.24
Min 0.01 -0.30 -0.30 0.00 -1.26 -1.50
MEMBER   10
Max 0.00 0.30 0.30 0.00 0.05 0.00
Min 0.00 -0.30 -0.30 0.00 -1.20 -1.26
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O2=1.25DC+1.4WS+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 1.21 1.92 0.00 0.15 0.14 0.00
Min -0.45 -1.92 -0.01 -0.24 -0.24 -24.99
MEMBER   2
Max -0.70 0.00 2.74 0.00 15.87 0.00
Min -1.51 0.00 2.11 0.00 -12.91 0.00
MEMBER   3
Max -2.14 0.00 0.30 0.00 3.39 0.00
Min -2.95 0.00 -0.33 0.00 2.40 0.00
MEMBER   4
Max 1.21 1.92 0.01 0.24 0.24 0.00
Min -0.45 -1.92 0.00 -0.15 -0.14 -24.99
MEMBER   5
Max -0.70 0.00 2.74 0.00 15.87 0.00
Min -1.51 0.00 2.11 0.00 -12.91 0.00
MEMBER   6
Max -2.14 0.00 0.30 0.00 3.39 0.00
Min -2.95 0.00 -0.33 0.00 2.40 0.00
MEMBER   7
Max -0.01 1.03 1.67 0.00 6.77 0.00
Min -0.01 -1.03 -1.67 0.00 -0.35 -4.40
MEMBER   8
Max 0.01 1.67 1.03 0.00 4.40 -0.29
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Min 0.01 -1.67 -1.03 0.00 0.00 -7.41
MEMBER   9
Max 0.00 1.03 1.67 0.00 7.12 4.66
Min 0.00 -1.03 -1.67 0.00 0.00 0.27
MEMBER   10
Max 0.00 1.67 1.03 0.00 4.19 7.12
Min 0.00 -1.67 -1.03 0.00 -0.21 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O3=1.25DC
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 1.64 0.00 0.04 0.04 18.13
Min -0.75 -1.64 0.00 -0.04 -0.02 0.00
MEMBER   2
Max 3.43 0.00 -0.75 0.00 2.95 0.00
Min 2.63 0.00 -0.75 0.00 -5.94 0.00
MEMBER   3
Max 3.43 0.00 -0.75 0.00 2.95 0.00
Min 2.63 0.00 -0.75 0.00 -5.94 0.00
MEMBER   4
Max 0.00 1.64 0.00 0.04 0.02 18.13
Min -0.75 -1.64 0.00 -0.04 -0.04 0.00
MEMBER   5
Max 3.43 0.00 -0.75 0.00 2.95 0.00
Min 2.63 0.00 -0.75 0.00 -5.94 0.00
MEMBER   6
Max 3.43 0.00 -0.75 0.00 2.95 0.00
Min 2.63 0.00 -0.75 0.00 -5.94 0.00
MEMBER   7
Max 0.00 0.25 0.25 0.00 0.05 1.07
Min 0.00 -0.25 -0.25 0.00 -1.01 0.00
MEMBER   8
Max 0.00 0.25 0.25 0.00 0.00 1.12
Min 0.00 -0.25 -0.25 0.00 -1.07 0.05
MEMBER   9
Max 0.00 0.25 0.25 0.00 0.00 -0.05
Min 0.00 -0.25 -0.25 0.00 -1.07 -1.12
MEMBER   10
Max 0.00 0.25 0.25 0.00 0.05 0.00
Min 0.00 -0.25 -0.25 0.00 -1.01 -1.07
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O4=1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 4.79 0.02 0.32 0.32 86.97
Min -1.99 -4.77 -0.01 0.00 -0.16 -12.10
MEMBER   2
Max 12.51 0.00 -1.99 0.00 5.81 0.00
Min 12.51 0.00 -1.99 0.00 -17.76 0.00
MEMBER   3
Max -4.77 0.00 -1.99 0.00 9.84 0.00
Min -4.77 0.00 -1.99 0.00 -13.72 0.00
MEMBER   4
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Max 0.00 4.79 0.01 0.00 0.16 86.97
Min -1.99 -4.77 -0.02 -0.32 -0.32 -12.10
MEMBER   5
Max 12.51 0.00 -1.99 0.00 5.81 0.00
Min 12.51 0.00 -1.99 0.00 -17.76 0.00
MEMBER   6
Max -4.77 0.00 -1.99 0.00 9.84 0.00
Min -4.77 0.00 -1.99 0.00 -13.72 0.00
MEMBER   7
Max 0.02 2.09 2.09 0.00 0.45 9.41
Min 0.02 -2.09 -2.09 0.00 -8.96 0.00
MEMBER   8
Max -0.02 2.09 2.09 0.00 0.00 9.66
Min -0.02 -2.09 -2.09 0.00 -9.41 0.26
MEMBER   9
Max 0.01 0.00 0.00 0.00 0.00 -0.18
Min 0.01 0.00 0.00 0.00 0.00 -0.18
MEMBER   10
Max -0.01 0.00 0.00 0.00 -0.01 0.00
Min -0.01 0.00 0.00 0.00 -0.01 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O5=ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.06 0.00 0.01 0.01 1.15
Min -0.05 -0.06 0.00 -0.01 0.00 0.00
MEMBER   2
Max 0.13 0.00 -0.05 0.00 0.21 0.00
Min 0.13 0.00 -0.05 0.00 -0.42 0.00
MEMBER   3
Max 0.13 0.00 -0.05 0.00 0.21 0.00
Min 0.13 0.00 -0.05 0.00 -0.42 0.00
MEMBER   4
Max 0.00 0.06 0.00 0.01 0.00 1.15
Min -0.05 -0.06 0.00 -0.01 -0.01 0.00
MEMBER   5
Max 0.13 0.00 -0.05 0.00 0.21 0.00
Min 0.13 0.00 -0.05 0.00 -0.42 0.00
MEMBER   6
Max 0.13 0.00 -0.05 0.00 0.21 0.00
Min 0.13 0.00 -0.05 0.00 -0.42 0.00
MEMBER   7
Max 0.00 0.04 0.04 0.00 0.01 0.19
Min 0.00 -0.04 -0.04 0.00 -0.18 0.00
MEMBER   8
Max 0.00 0.04 0.04 0.00 0.00 0.20
Min 0.00 -0.04 -0.04 0.00 -0.19 0.01
MEMBER   9
Max 0.00 0.04 0.04 0.00 0.00 -0.01
Min 0.00 -0.04 -0.04 0.00 -0.19 -0.20
MEMBER   10
Max 0.00 0.04 0.04 0.00 0.01 0.00
Min 0.00 -0.04 -0.04 0.00 -0.18 -0.19
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Condition  : O6=1.25DC+1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 6.44 0.02 0.35 0.35 105.10
Min -2.74 -5.36 -0.01 -0.03 -0.19 0.00
MEMBER   2
Max 15.95 0.00 -2.74 0.00 8.76 0.00
Min 15.14 0.00 -2.74 0.00 -23.70 0.00
MEMBER   3
Max -1.33 0.00 -2.74 0.00 12.80 0.00
Min -2.14 0.00 -2.74 0.00 -19.66 0.00
MEMBER   4
Max 0.00 6.44 0.01 0.03 0.19 105.10
Min -2.74 -5.36 -0.02 -0.35 -0.35 0.00
MEMBER   5
Max 15.95 0.00 -2.74 0.00 8.76 0.00
Min 15.14 0.00 -2.74 0.00 -23.70 0.00
MEMBER   6
Max -1.33 0.00 -2.74 0.00 12.80 0.00
Min -2.14 0.00 -2.74 0.00 -19.66 0.00
MEMBER   7
Max 0.02 2.34 2.34 0.00 0.50 10.47
Min 0.02 -2.34 -2.34 0.00 -9.97 0.00
MEMBER   8
Max -0.03 2.34 2.34 0.00 0.00 10.78
Min -0.03 -2.34 -2.34 0.00 -10.47 0.31
MEMBER   9
Max 0.01 0.25 0.25 0.00 0.00 -0.23
Min 0.01 -0.25 -0.25 0.00 -1.07 -1.30
MEMBER   10
Max 0.00 0.25 0.25 0.00 0.05 0.00
Min 0.00 -0.25 -0.25 0.00 -1.02 -1.07
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O7=1.25DC+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 1.71 0.00 0.04 0.04 19.28
Min -0.80 -1.71 0.00 -0.04 -0.03 0.00
MEMBER   2
Max 3.56 0.00 -0.80 0.00 3.16 0.00
Min 2.75 0.00 -0.80 0.00 -6.35 0.00
MEMBER   3
Max 3.56 0.00 -0.80 0.00 3.16 0.00
Min 2.75 0.00 -0.80 0.00 -6.35 0.00
MEMBER   4
Max 0.00 1.71 0.00 0.04 0.03 19.28
Min -0.80 -1.71 0.00 -0.04 -0.04 0.00
MEMBER   5
Max 3.56 0.00 -0.80 0.00 3.16 0.00
Min 2.75 0.00 -0.80 0.00 -6.35 0.00
MEMBER   6
Max 3.56 0.00 -0.80 0.00 3.16 0.00
Min 2.75 0.00 -0.80 0.00 -6.35 0.00
MEMBER   7
Max 0.00 0.30 0.30 0.00 0.06 1.26
Min 0.00 -0.30 -0.30 0.00 -1.20 0.00
MEMBER   8
Max 0.00 0.30 0.30 0.00 0.00 1.32
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Min 0.00 -0.30 -0.30 0.00 -1.26 0.06
MEMBER   9
Max 0.00 0.30 0.30 0.00 0.00 -0.06
Min 0.00 -0.30 -0.30 0.00 -1.26 -1.32
MEMBER   10
Max 0.00 0.30 0.30 0.00 0.06 0.00
Min 0.00 -0.30 -0.30 0.00 -1.20 -1.26
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O8=1.75PL+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 4.86 0.02 0.32 0.32 88.12
Min -2.04 -4.77 -0.01 0.00 -0.17 -11.36
MEMBER   2
Max 12.64 0.00 -2.04 0.00 6.01 0.00
Min 12.64 0.00 -2.04 0.00 -18.18 0.00
MEMBER   3
Max -4.64 0.00 -2.04 0.00 10.05 0.00
Min -4.64 0.00 -2.04 0.00 -14.14 0.00
MEMBER   4
Max 0.00 4.86 0.01 0.00 0.17 88.12
Min -2.04 -4.77 -0.02 -0.32 -0.32 -11.36
MEMBER   5
Max 12.64 0.00 -2.04 0.00 6.01 0.00
Min 12.64 0.00 -2.04 0.00 -18.18 0.00
MEMBER   6
Max -4.64 0.00 -2.04 0.00 10.05 0.00
Min -4.64 0.00 -2.04 0.00 -14.14 0.00
MEMBER   7
Max 0.02 2.13 2.13 0.00 0.46 9.60
Min 0.02 -2.13 -2.13 0.00 -9.14 0.00
MEMBER   8
Max -0.02 2.13 2.13 0.00 0.00 9.86
Min -0.02 -2.13 -2.13 0.00 -9.60 0.27
MEMBER   9
Max 0.01 0.04 0.04 0.00 0.00 -0.19
Min 0.01 -0.04 -0.04 0.00 -0.19 -0.38
MEMBER   10
Max -0.01 0.04 0.04 0.00 0.00 0.00
Min -0.01 -0.04 -0.04 0.00 -0.19 -0.19
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O9=1.25DC+1.4WS
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.45 1.64 0.00 -0.01 0.08 18.21
Min -0.75 -1.64 0.00 -0.08 -0.04 0.00
MEMBER   2
Max 4.15 0.00 0.78 0.00 0.36 0.00
Min 3.35 0.00 0.15 0.00 -5.20 0.00
MEMBER   3
Max 2.71 0.00 -1.65 0.00 11.10 0.00
Min 1.91 0.00 -2.28 0.00 -12.24 0.00
MEMBER   4
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Max 0.45 1.64 0.00 0.08 0.04 18.21
Min -0.75 -1.64 0.00 0.01 -0.08 0.00
MEMBER   5
Max 4.15 0.00 0.78 0.00 0.36 0.00
Min 3.35 0.00 0.15 0.00 -5.20 0.00
MEMBER   6
Max 2.71 0.00 -1.65 0.00 11.10 0.00
Min 1.91 0.00 -2.28 0.00 -12.24 0.00
MEMBER   7
Max 0.00 0.57 0.07 0.00 0.28 2.43
Min 0.00 -0.57 -0.07 0.00 -0.02 0.00
MEMBER   8
Max 0.00 0.07 0.57 0.00 0.00 0.04
Min 0.00 -0.07 -0.57 0.00 -2.43 -0.25
MEMBER   9
Max -0.01 0.57 0.07 0.00 0.29 -0.06
Min -0.01 -0.57 -0.07 0.00 0.00 -2.49
MEMBER   10
Max 0.00 0.07 0.57 0.00 0.12 0.29
Min 0.00 -0.07 -0.57 0.00 -2.31 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O10=1.25DC+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 1.21 1.92 0.01 0.20 0.12 0.00
Min 0.00 -1.92 -0.01 -0.20 -0.20 -24.99
MEMBER   2
Max -1.42 0.00 1.21 0.00 9.57 0.00
Min -2.23 0.00 1.21 0.00 -4.76 0.00
MEMBER   3
Max -1.42 0.00 1.21 0.00 9.57 0.00
Min -2.23 0.00 1.21 0.00 -4.76 0.00
MEMBER   4
Max 1.21 1.92 0.01 0.20 0.20 0.00
Min 0.00 -1.92 -0.01 -0.20 -0.12 -24.99
MEMBER   5
Max -1.42 0.00 1.21 0.00 9.57 0.00
Min -2.23 0.00 1.21 0.00 -4.76 0.00
MEMBER   6
Max -1.42 0.00 1.21 0.00 9.57 0.00
Min -2.23 0.00 1.21 0.00 -4.76 0.00
MEMBER   7
Max -0.01 1.35 1.35 0.00 5.48 0.00
Min -0.01 -1.35 -1.35 0.00 -0.28 -5.76
MEMBER   8
Max 0.01 1.35 1.35 0.00 5.76 -0.28
Min 0.01 -1.35 -1.35 0.00 0.00 -6.04
MEMBER   9
Max 0.01 1.35 1.35 0.00 5.76 6.04
Min 0.01 -1.35 -1.35 0.00 0.00 0.28
MEMBER   10
Max -0.01 1.35 1.35 0.00 5.48 5.76
Min -0.01 -1.35 -1.35 0.00 -0.28 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Maximum relative deflections
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Remark.-  Magnitude of deflections in absolute value.
Condit. :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
MEMBER 1
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 3.20309 (L/202) 37.50000 0.00610 (< L/10000) 12.50000
O2 1.33011 (L/487) 50.00000 0.00469 (< L/10000) 12.50000
O3 0.77960 (L/831) 50.00000 0.00076 (< L/10000) 12.50000
O4 2.41671 (L/268) 37.50000 0.00521 (< L/10000) 12.50000
O5 0.05670 (< L/10000) 50.00000 0.00014 (< L/10000) 12.50000
O6 3.14986 (L/206) 37.50000 0.00597 (< L/10000) 12.50000
O7 0.83631 (L/775) 50.00000 0.00090 (< L/10000) 12.50000
O8 2.46994 (L/262) 37.50000 0.00534 (< L/10000) 12.50000
O9 0.77960 (L/831) 50.00000 0.00134 (< L/10000) 87.50000
O10 1.33011 (L/487) 50.00000 0.00411 (< L/10000) 12.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 2
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.15858 (L/897) 37.50000 0.00000 (< L/10000) 62.50000
O2 0.06550 (L/2171) 25.00000 0.00000 (< L/10000) 62.50000
O3 0.03300 (L/4309) 37.50000 0.00000 (< L/10000) 62.50000
O4 0.12327 (L/1154) 37.50000 0.00000 (< L/10000) 62.50000
O5 0.00231 (< L/10000) 37.50000 0.00000 (< L/10000) 62.50000
O6 0.15627 (L/910) 37.50000 0.00000 (< L/10000) 62.50000
O7 0.03531 (L/4027) 37.50000 0.00000 (< L/10000) 62.50000
O8 0.12558 (L/1132) 37.50000 0.00000 (< L/10000) 62.50000
O9 0.03327 (L/4275) 62.50000 0.00000 (< L/10000) 62.50000
O10 0.05320 (L/2673) 37.50000 0.00000 (< L/10000) 62.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 3
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.08918 (L/1595) 25.00000 0.00000 (< L/10000) 62.50000
O2 0.04819 (L/2951) 50.00000 0.00000 (< L/10000) 62.50000
O3 0.03300 (L/4309) 37.50000 0.00000 (< L/10000) 62.50000
O4 0.05532 (L/2571) 25.00000 0.00000 (< L/10000) 62.50000
O5 0.00231 (< L/10000) 37.50000 0.00000 (< L/10000) 62.50000
O6 0.08696 (L/1635) 25.00000 0.00000 (< L/10000) 62.50000
O7 0.03531 (L/4027) 37.50000 0.00000 (< L/10000) 62.50000
O8 0.05753 (L/2472) 25.00000 0.00000 (< L/10000) 62.50000
O9 0.04612 (L/3083) 25.00000 0.00000 (< L/10000) 62.50000
O10 0.05320 (L/2673) 37.50000 0.00000 (< L/10000) 62.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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MEMBER 4
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 3.20309 (L/202) 37.50000 0.00610 (< L/10000) 12.50000
O2 1.33011 (L/487) 50.00000 0.00469 (< L/10000) 12.50000
O3 0.77960 (L/831) 50.00000 0.00076 (< L/10000) 12.50000
O4 2.41671 (L/268) 37.50000 0.00521 (< L/10000) 12.50000
O5 0.05670 (< L/10000) 50.00000 0.00014 (< L/10000) 12.50000
O6 3.14986 (L/206) 37.50000 0.00597 (< L/10000) 12.50000
O7 0.83631 (L/775) 50.00000 0.00090 (< L/10000) 12.50000
O8 2.46994 (L/262) 37.50000 0.00534 (< L/10000) 12.50000
O9 0.77960 (L/831) 50.00000 0.00134 (< L/10000) 87.50000
O10 1.33011 (L/487) 50.00000 0.00411 (< L/10000) 12.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 5
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.15858 (L/897) 37.50000 0.00000 (< L/10000) 62.50000
O2 0.06550 (L/2171) 25.00000 0.00000 (< L/10000) 62.50000
O3 0.03300 (L/4309) 37.50000 0.00000 (< L/10000) 62.50000
O4 0.12327 (L/1154) 37.50000 0.00000 (< L/10000) 62.50000
O5 0.00231 (< L/10000) 37.50000 0.00000 (< L/10000) 62.50000
O6 0.15627 (L/910) 37.50000 0.00000 (< L/10000) 62.50000
O7 0.03531 (L/4027) 37.50000 0.00000 (< L/10000) 62.50000
O8 0.12558 (L/1132) 37.50000 0.00000 (< L/10000) 62.50000
O9 0.03327 (L/4275) 62.50000 0.00000 (< L/10000) 62.50000
O10 0.05320 (L/2673) 37.50000 0.00000 (< L/10000) 62.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 6
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.08918 (L/1595) 25.00000 0.00000 (< L/10000) 62.50000
O2 0.04819 (L/2951) 50.00000 0.00000 (< L/10000) 62.50000
O3 0.03300 (L/4309) 37.50000 0.00000 (< L/10000) 62.50000
O4 0.05532 (L/2571) 25.00000 0.00000 (< L/10000) 62.50000
O5 0.00231 (< L/10000) 37.50000 0.00000 (< L/10000) 62.50000
O6 0.08696 (L/1635) 25.00000 0.00000 (< L/10000) 62.50000
O7 0.03531 (L/4027) 37.50000 0.00000 (< L/10000) 62.50000
O8 0.05753 (L/2472) 25.00000 0.00000 (< L/10000) 62.50000
O9 0.04612 (L/3083) 25.00000 0.00000 (< L/10000) 62.50000
O10 0.05320 (L/2673) 37.50000 0.00000 (< L/10000) 62.50000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 7
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 1.37729 (L/148) 50.00000 0.78083 (L/261) 50.00000
O2 0.86022 (L/237) 50.00000 0.60925 (L/335) 50.00000
O3 0.14055 (L/1451) 50.00000 0.07971 (L/2559) 50.00000
O4 1.21166 (L/168) 50.00000 0.68690 (L/297) 50.00000
O5 0.02507 (L/8137) 50.00000 0.01422 (< L/10000) 50.00000
O6 1.35222 (L/151) 50.00000 0.76661 (L/266) 50.00000
O7 0.16562 (L/1232) 50.00000 0.09392 (L/2172) 50.00000
O8 1.23674 (L/165) 50.00000 0.70112 (L/291) 50.00000
O9 0.03920 (L/5204) 50.00000 0.09919 (L/2057) 50.00000
O10 0.75887 (L/269) 50.00000 0.43035 (L/474) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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MEMBER 8
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 1.45494 (L/140) 50.00000 0.83672 (L/244) 50.00000
O2 0.69506 (L/293) 50.00000 0.26927 (L/758) 50.00000
O3 0.14908 (L/1368) 50.00000 0.08472 (L/2408) 50.00000
O4 1.27927 (L/159) 50.00000 0.73690 (L/277) 50.00000
O5 0.02659 (L/7672) 50.00000 0.01511 (< L/10000) 50.00000
O6 1.42835 (L/143) 50.00000 0.82161 (L/248) 50.00000
O7 0.17567 (L/1161) 50.00000 0.09983 (L/2044) 50.00000
O8 1.30586 (L/156) 50.00000 0.75201 (L/271) 50.00000
O9 0.25890 (L/788) 50.00000 0.27285 (L/748) 50.00000
O10 0.80489 (L/253) 50.00000 0.45740 (L/446) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 9
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.09358 (L/2180) 50.00000 0.18192 (L/1121) 50.00000
O2 0.64553 (L/316) 50.00000 0.91471 (L/223) 50.00000
O3 0.08472 (L/2408) 50.00000 0.14908 (L/1368) 50.00000
O4 0.00625 (< L/10000) 50.00000 0.00625 (< L/10000) 50.00000
O5 0.01511 (< L/10000) 50.00000 0.02659 (L/7672) 50.00000
O6 0.07847 (L/2600) 50.00000 0.15533 (L/1313) 50.00000
O7 0.09983 (L/2044) 50.00000 0.17567 (L/1161) 50.00000
O8 0.00886 (< L/10000) 50.00000 0.03284 (L/6212) 50.00000
O9 0.10342 (L/1973) 50.00000 0.03925 (L/5198) 50.00000
O10 0.45740 (L/446) 50.00000 0.80489 (L/253) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER 10
Condition Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1 0.09471 (L/2154) 50.00000 0.16641 (L/1226) 50.00000
O2 0.25145 (L/811) 50.00000 0.65752 (L/310) 50.00000
O3 0.07971 (L/2559) 50.00000 0.14055 (L/1451) 50.00000
O4 0.00078 (< L/10000) 50.00000 0.00078 (< L/10000) 50.00000
O5 0.01422 (< L/10000) 50.00000 0.02507 (L/8137) 50.00000
O6 0.08049 (L/2535) 50.00000 0.14133 (L/1443) 50.00000
O7 0.09392 (L/2172) 50.00000 0.16562 (L/1232) 50.00000
O8 0.01500 (< L/10000) 50.00000 0.02585 (L/7890) 50.00000
O9 0.25860 (L/789) 50.00000 0.24190 (L/843) 50.00000
O10 0.43035 (L/474) 50.00000 0.75887 (L/269) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 Current Date: 10/24/2019 6:32 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Bottom Design\Bottom Design - Original.retx\
Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Concise
Members:  Hot-rolled
Design code:   AISC 360-2016 LRFD
__________________________________________________________________________________________________
Member : 1 (Horizontal Member 1)
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  WT 13.5X57   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
bf = 10.100 [in] Width
d = 13.600 [in] Depth
k = 1.530 [in] Distance k
tf = 0.930 [in] Flange thickness
tw = 0.570 [in] Web thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 16.800
Moment of Inertia (local axes)  (I) [in4] 289.000 79.300
Moment of Inertia (principal axes)  (I') [in4] 289.000 79.300
Bending constant for moments (principal axis)  (J') [in] -4.782 0.000
Radius of gyration (local axes)  (r) [in] 4.148 2.173
Radius of gyration (principal axes)  (r') [in] 4.148 2.173
Saint-Venant torsion constant.  (J) [in4] 3.650
Section warping constant.  (Cw) [in6] 17.500
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 2.906
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 84.503 15.800
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 28.300 15.800
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 84.503 15.800
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 28.300 15.800
Plastic section modulus (local axis)  (Z) [in3] 50.400 24.600
Plastic section modulus (principal axis)  (Z') [in3] 50.400 24.600
Polar radius of gyration.  (ro) [in] 5.540
Area for shear  (Aw) [in2] 9.390 7.750
Torsional constant.  (C) [in3] 3.784
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Material : A992 Gr50
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 50.00
Tensile strength (Fu): [Kip/in2] 65.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 18.25
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.25 18.25
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.25 18.25 54.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 756.00 [Kip] Reference : Cl.D2
Demand : 1.21 [Kip] Ctrl Eq. : O2 at 35.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 756.00 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
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Ratio : 0.00
Capacity : 582.44 [Kip] Reference : Cl.E3
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 35.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 582.44 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.01
Capacity : 327.32 [Kip] Reference : Cl.E4
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 35.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 359.65 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 327.32 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.66
Capacity : 158.59 [Kip*ft] Reference : Cl.F9.2
Demand : 105.29 [Kip*ft] Ctrl Eq. : O1 at 33.33%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 169.80 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 158.59 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 97.61 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.00
Capacity : 77.15 [Kip*ft] Reference : Cl.F9.2
Demand : 0.36 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 92.25 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 77.15 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 253.61 [Kip] Reference : Cl.G1
Demand : 0.02 [Kip] Ctrl Eq. : O1 at 33.33%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 253.61 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.03
Capacity : 209.30 [Kip] Reference : Cl.G1
Demand : 6.49 [Kip] Ctrl Eq. : O1 at 33.33%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 209.30 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 1.07
Ctrl Eq. : O6 at 33.33% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 1.07 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 2 (Vertical Member 1)
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 6X4X7_8X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Height
b = 4.000 [in] Width
s = 0.750 [in] Separation
t = 0.875 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 16.000
Moment of Inertia (local axes)  (I) [in4] 55.400 55.354
Moment of Inertia (principal axes)  (I') [in4] 55.400 55.354
Bending constant for moments (principal axis)  (J') [in] 0.000 -1.903
Radius of gyration (local axes)  (r) [in] 1.861 1.860
Radius of gyration (principal axes)  (r') [in] 1.861 1.860
Saint-Venant torsion constant.  (J) [in4] 4.075
Section warping constant.  (Cw) [in6] 60.476
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 2.007 0.055
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 26.132 12.705
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 14.278 12.705
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 12.705 25.737
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 12.705 14.195
Plastic section modulus (local axis)  (Z) [in3] 25.300 24.080
Plastic section modulus (principal axis)  (Z') [in3] 24.080 25.324
Polar radius of gyration.  (ro) [in] 3.120
Area for shear  (Aw) [in2] 7.000 10.500
Torsional constant.  (C) [in3] 4.658
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 11.85
Intermediate connectors type Snug-tight bolted
Clear distance between longitudinal connectors [ft] 0.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85 11.85 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
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DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.03
Capacity : 518.40 [Kip] Reference : Cl.D2
Demand : 16.08 [Kip] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 518.40 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.01
Capacity : 381.19 [Kip] Reference : Cl.E3
Demand : 2.23 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 381.19 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.02
Capacity : 102.82 [Kip] Reference : Cl.E4
Demand : 2.23 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 103.98 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 102.82 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.40
Capacity : 60.97 [Kip*ft] Reference : Cl.F9.2
Demand : 24.11 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 61.68 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 60.97 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
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Ratio : 0.00
Capacity : 51.45 [Kip*ft] Reference : Cl.F9.2
Demand : 0.00 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 54.88 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 51.45 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 136.08 [Kip] Reference : Cl.G1
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 136.08 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 204.12 [Kip] Reference : Cl.G1
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 204.12 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.42
Ctrl Eq. : O6 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.42 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 3 (Vertical Member 2)
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 6X4X7_8X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Height
b = 4.000 [in] Width
s = 0.750 [in] Separation
t = 0.875 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 16.000
Moment of Inertia (local axes)  (I) [in4] 55.400 55.354
Moment of Inertia (principal axes)  (I') [in4] 55.400 55.354
Bending constant for moments (principal axis)  (J') [in] 0.000 -1.903
Radius of gyration (local axes)  (r) [in] 1.861 1.860
Radius of gyration (principal axes)  (r') [in] 1.861 1.860
Saint-Venant torsion constant.  (J) [in4] 4.075
Section warping constant.  (Cw) [in6] 60.476
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 2.007 0.055
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 26.132 12.705
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 14.278 12.705
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 12.705 25.737
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 12.705 14.195
Plastic section modulus (local axis)  (Z) [in3] 25.300 24.080
Plastic section modulus (principal axis)  (Z') [in3] 24.080 25.324
Polar radius of gyration.  (ro) [in] 3.120
Area for shear  (Aw) [in2] 7.000 10.500
Torsional constant.  (C) [in3] 4.658
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 11.85
Intermediate connectors type Snug-tight bolted
Clear distance between longitudinal connectors [ft] 0.00
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85 11.85 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.01
Capacity : 518.40 [Kip] Reference : Cl.D2
Demand : 3.56 [Kip] Ctrl Eq. : O7 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 518.40 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.01
Capacity : 381.19 [Kip] Reference : Cl.E3
Demand : 4.77 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 381.19 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.05
Capacity : 102.82 [Kip] Reference : Cl.E4
Demand : 4.77 [Kip] Ctrl Eq. : O4 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 103.98 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 102.82 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.33
Capacity : 60.97 [Kip*ft] Reference : Cl.F9.2
Demand : 20.08 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 61.68 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 60.97 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.00
Capacity : 51.45 [Kip*ft] Reference : Cl.F9.2
Demand : 0.00 [Kip*ft] Ctrl Eq. : O4 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 54.88 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 51.45 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 136.08 [Kip] Reference : Cl.G1
Demand : 0.00 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 136.08 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 204.12 [Kip] Reference : Cl.G1
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 204.12 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.35
Ctrl Eq. : O6 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.35 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 4 (Horizontal Member 2)
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  WT 13.5X57   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
bf = 10.100 [in] Width
d = 13.600 [in] Depth
k = 1.530 [in] Distance k
tf = 0.930 [in] Flange thickness
tw = 0.570 [in] Web thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 16.800
Moment of Inertia (local axes)  (I) [in4] 289.000 79.300
Moment of Inertia (principal axes)  (I') [in4] 289.000 79.300
Bending constant for moments (principal axis)  (J') [in] -4.782 0.000
Radius of gyration (local axes)  (r) [in] 4.148 2.173
Radius of gyration (principal axes)  (r') [in] 4.148 2.173
Saint-Venant torsion constant.  (J) [in4] 3.650
Section warping constant.  (Cw) [in6] 17.500
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 2.906
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 84.503 15.800
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 28.300 15.800
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 84.503 15.800
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 28.300 15.800
Plastic section modulus (local axis)  (Z) [in3] 50.400 24.600
Plastic section modulus (principal axis)  (Z') [in3] 50.400 24.600
Polar radius of gyration.  (ro) [in] 5.540
Area for shear  (Aw) [in2] 9.390 7.750
Torsional constant.  (C) [in3] 3.784
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Material : A992 Gr50
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 50.00
Tensile strength (Fu): [Kip/in2] 65.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 18.25
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.25 18.25
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.25 18.25 54.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 756.00 [Kip] Reference : Cl.D2
Demand : 1.21 [Kip] Ctrl Eq. : O10 at 35.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 756.00 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
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Ratio : 0.00
Capacity : 582.44 [Kip] Reference : Cl.E3
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 35.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 582.44 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.01
Capacity : 327.32 [Kip] Reference : Cl.E4
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 35.42%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 359.65 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 327.32 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.66
Capacity : 158.59 [Kip*ft] Reference : Cl.F9.2
Demand : 105.29 [Kip*ft] Ctrl Eq. : O1 at 33.33%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 169.80 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 158.59 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 97.61 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.00
Capacity : 77.15 [Kip*ft] Reference : Cl.F9.2
Demand : -0.36 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 92.25 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 77.15 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 253.61 [Kip] Reference : Cl.G1
Demand : 0.02 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 253.61 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.03
Capacity : 209.30 [Kip] Reference : Cl.G1
Demand : 6.49 [Kip] Ctrl Eq. : O1 at 33.33%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 209.30 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 1.07
Ctrl Eq. : O6 at 33.33% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 1.07 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 5 (Vertical Member 3)
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 6X4X7_8X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Height
b = 4.000 [in] Width
s = 0.750 [in] Separation
t = 0.875 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 16.000
Moment of Inertia (local axes)  (I) [in4] 55.400 55.354
Moment of Inertia (principal axes)  (I') [in4] 55.400 55.354
Bending constant for moments (principal axis)  (J') [in] 0.000 -1.903
Radius of gyration (local axes)  (r) [in] 1.861 1.860
Radius of gyration (principal axes)  (r') [in] 1.861 1.860
Saint-Venant torsion constant.  (J) [in4] 4.075
Section warping constant.  (Cw) [in6] 60.476
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 2.007 0.055
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 26.132 12.705
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 14.278 12.705
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 12.705 25.737
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 12.705 14.195
Plastic section modulus (local axis)  (Z) [in3] 25.300 24.080
Plastic section modulus (principal axis)  (Z') [in3] 24.080 25.324
Polar radius of gyration.  (ro) [in] 3.120
Area for shear  (Aw) [in2] 7.000 10.500
Torsional constant.  (C) [in3] 4.658
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 11.85
Intermediate connectors type Snug-tight bolted
Clear distance between longitudinal connectors [ft] 0.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85 11.85 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
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DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.03
Capacity : 518.40 [Kip] Reference : Cl.D2
Demand : 16.08 [Kip] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 518.40 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.01
Capacity : 381.19 [Kip] Reference : Cl.E3
Demand : 2.23 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 381.19 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.02
Capacity : 102.82 [Kip] Reference : Cl.E4
Demand : 2.23 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 103.98 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 102.82 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.40
Capacity : 60.97 [Kip*ft] Reference : Cl.F9.2
Demand : 24.11 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 61.68 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 60.97 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
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Ratio : 0.00
Capacity : 51.45 [Kip*ft] Reference : Cl.F9.2
Demand : 0.00 [Kip*ft] Ctrl Eq. : O1 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 54.88 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 51.45 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 136.08 [Kip] Reference : Cl.G1
Demand : 0.00 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 136.08 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 204.12 [Kip] Reference : Cl.G1
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 204.12 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.42
Ctrl Eq. : O6 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.42 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 6 (Vertical Member 4)
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 6X4X7_8X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Height
b = 4.000 [in] Width
s = 0.750 [in] Separation
t = 0.875 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 16.000
Moment of Inertia (local axes)  (I) [in4] 55.400 55.354
Moment of Inertia (principal axes)  (I') [in4] 55.400 55.354
Bending constant for moments (principal axis)  (J') [in] 0.000 -1.903
Radius of gyration (local axes)  (r) [in] 1.861 1.860
Radius of gyration (principal axes)  (r') [in] 1.861 1.860
Saint-Venant torsion constant.  (J) [in4] 4.075
Section warping constant.  (Cw) [in6] 60.476
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 2.007 0.055
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 26.132 12.705
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 14.278 12.705
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 12.705 25.737
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 12.705 14.195
Plastic section modulus (local axis)  (Z) [in3] 25.300 24.080
Plastic section modulus (principal axis)  (Z') [in3] 24.080 25.324
Polar radius of gyration.  (ro) [in] 3.120
Area for shear  (Aw) [in2] 7.000 10.500
Torsional constant.  (C) [in3] 4.658
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 11.85
Intermediate connectors type Snug-tight bolted
Clear distance between longitudinal connectors [ft] 0.00
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11.85 11.85 11.85 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.01
Capacity : 518.40 [Kip] Reference : Cl.D2
Demand : 3.56 [Kip] Ctrl Eq. : O7 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 518.40 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.01
Capacity : 381.19 [Kip] Reference : Cl.E3
Demand : 4.77 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 381.19 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.05
Capacity : 102.82 [Kip] Reference : Cl.E4
Demand : 4.77 [Kip] Ctrl Eq. : O4 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 103.98 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 102.82 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.33
Capacity : 60.97 [Kip*ft] Reference : Cl.F9.2
Demand : 20.08 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 61.68 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 60.97 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.00
Capacity : 51.45 [Kip*ft] Reference : Cl.F9.2
Demand : 0.00 [Kip*ft] Ctrl Eq. : O4 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 54.88 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 51.45 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 136.08 [Kip] Reference : Cl.G1
Demand : 0.00 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 136.08 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 204.12 [Kip] Reference : Cl.G1
Demand : 2.79 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 204.12 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.35
Ctrl Eq. : O6 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.35 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 7
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A36
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Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 17.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15.00 17.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00 17.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 274.10 [Kip] Reference : Cl.D2
Demand : 0.02 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 274.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
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Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.01 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.01 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.69
Capacity : 21.20 [Kip*ft] Reference : Cl.F10.2
Demand : 14.72 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 42.66 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 35.80 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 21.20 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.50
Capacity : 20.34 [Kip*ft] Reference : Cl.F10.1
Demand : -10.15 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 20.34 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 20.90 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Page23
Ratio : 0.01
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.45 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.04
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 3.37 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.80
Ctrl Eq. : O1 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.80 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 8
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 17.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00 17.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
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Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 274.10 [Kip] Reference : Cl.D2
Demand : 0.01 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 274.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.03 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.03 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.72
Capacity : 21.35 [Kip*ft] Reference : Cl.F10.2
Demand : 15.30 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 42.66 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 37.05 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 21.35 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Page26
Bending about minor axis, M22
Ratio : 0.52
Capacity : 20.34 [Kip*ft] Reference : Cl.F10.1
Demand : -10.66 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 20.34 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 21.51 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.45 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.04
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 3.37 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.82
Ctrl Eq. : O1 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.82 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 9
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 17.00
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00 17.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 274.10 [Kip] Reference : Cl.D2
Demand : 0.01 [Kip] Ctrl Eq. : O4 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 274.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.01 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
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Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.01 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.16
Capacity : 36.91 [Kip*ft] Reference : Cl.F10.2
Demand : 6.04 [Kip*ft] Ctrl Eq. : O10 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 42.66 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 36.91 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 21.51 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.39
Capacity : 21.30 [Kip*ft] Reference : Cl.F10.2
Demand : 8.34 [Kip*ft] Ctrl Eq. : O10 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 20.34 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 21.30 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.02
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 1.92 [Kip] Ctrl Eq. : O10 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.45 [Kip] Ctrl Eq. : O2 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.48
Ctrl Eq. : O2 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.48 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 10
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 6X6X3_4   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Flange length
k = 1.250 [in] Distance k
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 8.460
Moment of Inertia (local axes)  (I) [in4] 28.100 28.100
Moment of Inertia (principal axes)  (I') [in4] 44.619 11.581
Bending constant for moments (principal axis)  (J') [in] 0.000 3.934
Radius of gyration (local axes)  (r) [in] 1.823 1.823
Radius of gyration (principal axes)  (r') [in] 2.297 1.170
Saint-Venant torsion constant.  (J) [in4] 1.610
Section warping constant.  (Cw) [in6] 4.170
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -1.980 -0.027
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.640 6.640
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 15.723 15.723
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 10.534 5.023
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 10.534 5.023
Plastic section modulus (local axis)  (Z) [in3] 11.900 11.900
Plastic section modulus (principal axis)  (Z') [in3] 16.780 8.390
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Polar radius of gyration.  (ro) [in] 3.240
Area for shear  (Aw) [in2] 4.500 4.500
Torsional constant.  (C) [in3] 2.109
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 17.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
17.00 17.00 17.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 274.10 [Kip] Reference : Cl.D2
Demand : 0.00 [Kip] Ctrl Eq. : O9 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 274.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.01 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 141.73 [Kip] Reference : Cl.E3
Demand : 0.01 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 141.73 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.19
Capacity : 36.97 [Kip*ft] Reference : Cl.F10.2
Demand : 7.12 [Kip*ft] Ctrl Eq. : O2 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 42.66 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 36.97 Cl.F10.2
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 21.28 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.37
Capacity : 21.32 [Kip*ft] Reference : Cl.F10.2
Demand : 7.99 [Kip*ft] Ctrl Eq. : O2 at 50.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 20.34 Cl.F10.1
Factored yielding strength(fMn) [Kip*ft] 26.89 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 21.32 Cl.F10.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.02
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 1.92 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 87.48 [Kip] Reference : Cl.G1
Demand : 0.45 [Kip] Ctrl Eq. : O2 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 87.48 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.42
Ctrl Eq. : O10 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.42 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Natchez Trace Bridge  Rocky Top Engineering 
 
 
 
 
Design 3 at Arches & Piers 
 
 
DC PL WS Wsu Ice
Strength 1 1.25 1.75 0 0 1
Strength 3 1.25 0 1.4 1.4 0
1.25 0 0 0 0
0 1.75 0 0 0
0 0 0 0 1
1.25 1.75 0 0 0
1.25 0 0 0 1
0 1.75 0 0 1
1.25 0 1.4 0 0
1.25 0 0 1.4 0
X-TEND Mesh 0.05 psf
Structural Members self-weight
Point Live Load 1.125 kips Frame spacing 18.5 ft
design live load, w 0.05 klf
Concentrated live load 0.2 k
Net Load 0.015 ksf
Vdz 135.4122253 mph Design Parameters
V0 8.2 mph
Design wind pressure, Pd 0.092 ksf V30 100 mph
Base wind pressure, Pb 0.05 ksf Vb 100 mph
Max Orthogonal, Pb 0.05 ksf Z 170 ft
Loads for Members based on Trib. Width Z0 0.23
Member Trib. Width (ft) Load (klf)
1
3
4
6
7
8
0.417 0.038
Load Combinations (AASHTO LRFD 2012, Table 3.4.1)
Other Permutations of Strength 1 and 3
Dead Load
Pedestrian Live Loads (AASHTO LRFD 2012, Section 13.8.2)
Horizontal Wind Load (AASHTO LRFD 2012, Section 3.8.1)
Wind uplift, Wu 0.02 ksf
Member Trib. Width (ft) Load (klf)
2
3
5
6
7
8
Density of water 62.4 pcf
Ice thickness 0.157 in
Ice pressure 0.8164 psf
0.417 0.008
Ice Load (AASHTO LRFD 2012, Section 3.9)
Wind Uplift Load (AASHTO LRFD 2012, Section 3.8.2)
Loads for Members based on Trib. Width
 Current Date: 11/22/2019 3:53 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Bottom Design\Design 3 - Bottom Attached - 
Piers - Copy.retx\
List of materials
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- Only the graphically selected members and shells are listed
Members:
Profile Material Uweight Length Weight
[Kip/ft] [ft] [Kip]
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L 8X8X1_2 A36 2.64E-02 37.000 0.977
T2LU 5X3-1_2X1_4X3_4LLBB A36 1.41E-02 36.000 0.507
T2LU 6X4X3_4X3_4LLBB A36 4.74E-02 38.626 1.830
WT 8X38.5 A992 GR50 3.82E-02 20.000 0.764
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total weight [Kip] 4.078
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Load data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Description Comb. Category
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No DL
PL Pedestrian Live Load No LL
WS Wind Load - Horizontal No WIND
WSu Wind Uplift - Vertical No WIND
ICE Ice No HAIL
O1 1.25DC+1.75PL+ICE Yes
O2 1.25DC+1.4WS+1.4WSu Yes
O3 1.25DC Yes
O4 1.75PL Yes
O5 ICE Yes
O6 1.25DC+1.75PL Yes
O7 1.25DC+ICE Yes
O8 1.75PL+ICE Yes
O9 1.25DC+1.4WS Yes
O10 1.25DC+1.4WSu Yes
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Load on nodes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Node FX FY FZ MX MY MZ
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 4 0.00 -1.125 0.00 0.00 0.00 0.00
8 0.00 -1.125 0.00 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC 7 Y -0.0005 -0.0005 0.00 Yes 100.00 Yes
8 Y -0.0005 -0.0005 0.00 Yes 100.00 Yes
PL 7 Y -0.05 -0.05 0.00 Yes 100.00 Yes
Y -0.135 -0.135 0.00 Yes 100.00 Yes
8 Y -0.05 -0.05 0.00 Yes 100.00 Yes
Y -0.135 -0.135 0.00 Yes 100.00 Yes
WS 1 X -0.038 -0.038 0.00 Yes 100.00 Yes
3 X -0.038 -0.038 0.00 Yes 100.00 Yes
4 X -0.038 -0.038 0.00 Yes 100.00 Yes
6 X -0.038 -0.038 0.00 Yes 100.00 Yes
7 X -0.038 -0.038 0.00 Yes 100.00 Yes
8 X -0.038 -0.038 0.00 Yes 100.00 Yes
WSu 2 Y 0.008 0.008 0.00 Yes 100.00 Yes
3 Y 0.008 0.008 0.00 Yes 100.00 Yes
5 Y 0.008 0.008 0.00 Yes 100.00 Yes
6 Y 0.008 0.008 0.00 Yes 100.00 Yes
7 Y 0.008 0.008 0.00 Yes 100.00 Yes
Y 0.18 0.18 0.00 Yes 100.00 Yes
8 Y 0.008 0.008 0.00 Yes 100.00 Yes
Y 0.18 0.18 0.00 Yes 100.00 Yes
ICE 7 Y -0.0073 -0.0073 0.00 Yes 100.00 Yes
8 Y -0.0073 -0.0073 0.00 Yes 100.00 Yes
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 7 Y -0.20 50.00 Yes
8 Y -0.20 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DC Dead Load No 0.00 0.00 0.00
PL Pedestrian Live Load No 0.00 0.00 0.00
WS Wind Load - Horizontal No 0.00 0.00 0.00
WSu Wind Uplift - Vertical No 0.00 0.00 0.00
ICE Ice No 0.00 0.00 0.00
O1 1.25DC+1.75PL+ICE Yes 0.00 0.00 0.00
O2 1.25DC+1.4WS+1.4WSu Yes 0.00 0.00 0.00
O3 1.25DC Yes 0.00 0.00 0.00
O4 1.75PL Yes 0.00 0.00 0.00
O5 ICE Yes 0.00 0.00 0.00
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O6 1.25DC+1.75PL Yes 0.00 0.00 0.00
O7 1.25DC+ICE Yes 0.00 0.00 0.00
O8 1.75PL+ICE Yes 0.00 0.00 0.00
O9 1.25DC+1.4WS Yes 0.00 0.00 0.00
O10 1.25DC+1.4WSu Yes 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition a/g Ang. Damp.
[Deg] [%]
--------------------------------------------------------------------------------------------------------------------------------------------------------
DC 0.00 0.00 0.00
PL 0.00 0.00 0.00
WS 0.00 0.00 0.00
WSu 0.00 0.00 0.00
ICE 0.00 0.00 0.00
O1 0.00 0.00 0.00
O2 0.00 0.00 0.00
O3 0.00 0.00 0.00
O4 0.00 0.00 0.00
O5 0.00 0.00 0.00
O6 0.00 0.00 0.00
O7 0.00 0.00 0.00
O8 0.00 0.00 0.00
O9 0.00 0.00 0.00
O10 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result
Translations
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
                                                        Translations [in]                                                                                                Rotations [Rad]                                                
Node TX TY TZ RX RY RZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+ICE
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.04501 -0.00025 0.00069 -0.00019 0.01035 0.00095
4 0.06865 -0.19888 -0.00002 -0.01409 -0.00658 -0.00185
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.04501 -0.00025 -0.00069 0.00019 -0.01035 0.00095
8 0.06865 -0.19888 0.00002 0.01409 0.00658 -0.00185
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O2=1.25DC+1.4WS+1.4WSu
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 -0.02762 0.00020 -0.00040 0.00011 -0.00602 -0.00057
4 -0.04089 0.11602 -0.00004 0.01125 0.00580 0.00046
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 -0.02762 0.00020 0.00040 -0.00011 0.00602 -0.00057
8 -0.04089 0.11602 0.00004 -0.01125 -0.00580 0.00046
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O3=1.25DC
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.00004 0.00000 0.00000 0.00000 0.00002 0.00000
4 0.00007 -0.00020 0.00000 -0.00002 -0.00001 0.00000
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00004 0.00000 0.00000 0.00000 -0.00002 0.00000
8 0.00007 -0.00020 0.00000 0.00002 0.00001 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O4=1.75PL
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.04438 -0.00025 0.00068 -0.00018 0.01012 0.00094
4 0.06768 -0.19609 -0.00002 -0.01378 -0.00643 -0.00183
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.04438 -0.00025 -0.00068 0.00018 -0.01012 0.00094
8 0.06768 -0.19609 0.00002 0.01378 0.00643 -0.00183
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O5=ICE
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.00059 -0.00001 0.00001 0.00000 0.00021 0.00001
4 0.00089 -0.00259 0.00000 -0.00029 -0.00013 -0.00002
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00059 -0.00001 -0.00001 0.00000 -0.00021 0.00001
8 0.00089 -0.00259 0.00000 0.00029 0.00013 -0.00002
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O6=1.25DC+1.75PL
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.04442 -0.00025 0.00068 -0.00018 0.01014 0.00094
4 0.06775 -0.19628 -0.00002 -0.01381 -0.00644 -0.00183
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.04442 -0.00025 -0.00068 0.00018 -0.01014 0.00094
8 0.06775 -0.19628 0.00002 0.01381 0.00644 -0.00183
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O7=1.25DC+ICE
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.00063 -0.00001 0.00002 0.00000 0.00023 0.00001
4 0.00096 -0.00279 0.00000 -0.00031 -0.00014 -0.00003
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.00063 -0.00001 -0.00002 0.00000 -0.00023 0.00001
8 0.00096 -0.00279 0.00000 0.00031 0.00014 -0.00003
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O8=1.75PL+ICE
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.04496 -0.00025 0.00069 -0.00019 0.01033 0.00095
4 0.06858 -0.19868 -0.00002 -0.01407 -0.00657 -0.00185
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 0.04496 -0.00025 -0.00069 0.00019 -0.01033 0.00095
8 0.06858 -0.19868 0.00002 0.01407 0.00657 -0.00185
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O9=1.25DC+1.4WS
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 -0.00564 0.00000 0.00010 -0.00003 0.00155 -0.00013
4 -0.00714 0.01811 -0.00006 0.00095 0.00100 0.00019
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 -0.00564 0.00000 -0.00010 0.00003 -0.00155 -0.00013
8 -0.00714 0.01811 0.00006 -0.00095 -0.00100 0.00019
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O10=1.25DC+1.4WSu
1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 -0.02194 0.00020 -0.00050 0.00014 -0.00755 -0.00044
4 -0.03368 0.09771 0.00002 0.01028 0.00480 0.00026
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
6 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
7 -0.02194 0.00020 0.00050 -0.00014 0.00755 -0.00044
8 -0.03368 0.09771 -0.00002 -0.01028 -0.00480 0.00026
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Direction of positive forces and moments
                                                              Forces [Kip]                                                                                        Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  O1=1.25DC+1.75PL+ICE
1 -10.34528 2.29606 1.18601 -0.90251 -0.47561 -19.14407
2 10.34528 6.15833 -0.18544 -0.29731 -1.06419 9.49960
5 -10.34528 2.29606 -1.18601 0.90251 0.47561 -19.14407
6 10.34528 6.15833 0.18544 0.29731 1.06419 9.49960
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 16.90879 0.00000 0.00000 0.00000 -19.28893
Condition  O2=1.25DC+1.4WS+1.4WSu
1 6.51535 -1.80421 -0.69026 0.52527 0.27666 11.86949
2 -3.97169 -3.47249 -0.00273 -0.12050 1.26836 -7.35184
5 6.51535 -1.80421 0.69026 -0.52527 -0.27666 11.86949
6 -3.97169 -3.47249 0.00273 0.12050 -1.26836 -7.35184
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 5.08733 -10.55340 0.00000 0.00000 0.00000 9.03530
Condition  O3=1.25DC
1 -0.01033 0.00367 0.00185 -0.00141 -0.00074 -0.01911
2 0.01033 0.00674 -0.00029 -0.00046 -0.00166 0.00948
5 -0.01033 0.00367 -0.00185 0.00141 0.00074 -0.01911
6 0.01033 0.00674 0.00029 0.00046 0.00166 0.00948
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.02081 0.00000 0.00000 0.00000 -0.01926
Condition  O4=1.75PL
1 -10.20010 2.24450 1.15997 -0.88269 -0.46516 -18.87541
2 10.20010 6.06362 -0.18137 -0.29078 -1.04082 9.36629
5 -10.20010 2.24450 -1.15997 0.88269 0.46516 -18.87541
6 10.20010 6.06362 0.18137 0.29078 1.04082 9.36629
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 16.61625 0.00000 0.00000 0.00000 -19.01825
Condition  O5=ICE
1 -0.13485 0.04789 0.02419 -0.01841 -0.00970 -0.24954
2 0.13485 0.08797 -0.00378 -0.00606 -0.02171 0.12383
5 -0.13485 0.04789 -0.02419 0.01841 0.00970 -0.24954
6 0.13485 0.08797 0.00378 0.00606 0.02171 0.12383
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.27173 0.00000 0.00000 0.00000 -0.25143
Condition  O6=1.25DC+1.75PL
1 -10.21043 2.24817 1.16182 -0.88410 -0.46591 -18.89453
2 10.21043 6.07036 -0.18166 -0.29124 -1.04249 9.37577
5 -10.21043 2.24817 -1.16182 0.88410 0.46591 -18.89453
6 10.21043 6.07036 0.18166 0.29124 1.04249 9.37577
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 16.63706 0.00000 0.00000 0.00000 -19.03751
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Condition  O7=1.25DC+ICE
1 -0.14518 0.05156 0.02605 -0.01982 -0.01044 -0.26865
2 0.14518 0.09471 -0.00407 -0.00653 -0.02337 0.13331
5 -0.14518 0.05156 -0.02605 0.01982 0.01044 -0.26865
6 0.14518 0.09471 0.00407 0.00653 0.02337 0.13331
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.29254 0.00000 0.00000 0.00000 -0.27068
Condition  O8=1.75PL+ICE
1 -10.33495 2.29240 1.18416 -0.90110 -0.47486 -19.12495
2 10.33495 6.15159 -0.18515 -0.29684 -1.06253 9.49012
5 -10.33495 2.29240 -1.18416 0.90110 0.47486 -19.12495
6 10.33495 6.15159 0.18515 0.29684 1.06253 9.49012
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 16.88798 0.00000 0.00000 0.00000 -19.26968
Condition  O9=1.25DC+1.4WS
1 1.31438 0.00068 0.17676 -0.13450 -0.07103 2.38086
2 1.22929 0.00972 -0.13829 -0.33784 0.49039 -2.28896
5 1.31438 0.00068 -0.17676 0.13450 0.07103 2.38086
6 1.22929 0.00972 0.13829 0.33784 -0.49039 -2.28896
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 5.08733 0.02081 0.00000 0.00000 0.00000 0.18379
Condition  O10=1.25DC+1.4WSu
1 5.19064 -1.80122 -0.86517 0.65836 0.34694 9.46952
2 -5.19064 -3.47548 0.13527 0.21688 0.77631 -5.05339
5 5.19064 -1.80122 0.86517 -0.65836 -0.34694 9.46952
6 -5.19064 -3.47548 -0.13527 -0.21688 -0.77631 -5.05339
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 -10.55340 0.00000 0.00000 0.00000 8.83226
Nodal displacements envelope
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Nodal displacements envelope for :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                          Translation                                                                                                Rotation                                                 
Node X lc Y lc Z lc Rx lc Ry lc Rz lc
[in] [in] [in] [Rad] [Rad] [Rad]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.045 O1 0.000 O2 0.001 O1 0.00014 O10 0.01035 O1 0.00095 O1
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Min -0.028 O2 0.000 O1 -0.001 O10 -0.00019 O1 -0.00755 O10 -0.00057 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Max 0.069 O1 0.116 O2 0.000 O10 0.01125 O2 0.00580 O2 0.00046 O2
Min -0.041 O2 -0.199 O1 0.000 O9 -0.01409 O1 -0.00658 O1 -0.00185 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
Min 0.000 O1 0.000 O1 0.000 O1 0.00000 O1 0.00000 O1 0.00000 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 0.045 O1 0.000 O2 0.001 O10 0.00019 O1 0.00755 O10 0.00095 O1
Min -0.028 O2 0.000 O1 -0.001 O1 -0.00014 O10 -0.01035 O1 -0.00057 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Max 0.069 O1 0.116 O2 0.000 O9 0.01409 O1 0.00658 O1 0.00046 O2
Min -0.041 O2 -0.199 O1 0.000 O10 -0.01125 O2 -0.00580 O2 -0.00185 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition
Direction of positive forces and moments
Envelope of nodal reactions for       :
O1=1.25DC+1.75PL+ICE
O2=1.25DC+1.4WS+1.4WSu
O3=1.25DC
O4=1.75PL
O5=ICE
O6=1.25DC+1.75PL
O7=1.25DC+ICE
O8=1.75PL+ICE
O9=1.25DC+1.4WS
O10=1.25DC+1.4WSu
                                                                                  Forces                                                                                        Moments                                                              
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 6.515 O2 2.296 O1 1.186 O1 0.65836 O10 0.34694 O10 11.86949 O2
Min -10.345 O1 -1.804 O2 -0.865 O10 -0.90251 O1 -0.47561 O1 -19.14407 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 10.345 O1 6.158 O1 0.135 O10 0.21688 O10 1.26836 O2 9.49960 O1
Min -5.191 O10 -3.475 O10 -0.185 O1 -0.33784 O9 -1.06419 O1 -7.35184 O2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 6.515 O2 2.296 O1 0.865 O10 0.90251 O1 0.47561 O1 11.86949 O2
Min -10.345 O1 -1.804 O2 -1.186 O1 -0.65836 O10 -0.34694 O10 -19.14407 O1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Max 10.345 O1 6.158 O1 0.185 O1 0.33784 O9 1.06419 O1 9.49960 O1
Min -5.191 O10 -3.475 O10 -0.135 O10 -0.21688 O10 -1.26836 O2 -7.35184 O2
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--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Maximum forces at members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Condition  : O1=1.25DC+1.75PL+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 2.30 1.19 10.35 0.20 19.14 2.51
Min -0.98 0.34 -2.76 -0.48 -11.22 -1.56
MEMBER   2
Max 13.11 0.04 -0.20 -0.01 0.00 0.00
Min 13.11 0.04 -0.20 -0.01 -3.53 -0.67
MEMBER   3
Max -14.09 -0.07 -0.15 -0.17 1.98 1.39
Min -14.09 -0.07 -0.15 -0.17 -0.99 0.00
MEMBER   4
Max 2.30 -0.34 10.35 0.48 19.14 1.56
Min -0.98 -1.19 -2.76 -0.20 -11.22 -2.51
MEMBER   5
Max 13.11 0.04 0.20 0.01 3.53 0.00
Min 13.11 0.04 0.20 0.01 0.00 -0.67
MEMBER   6
Max -14.09 -0.07 0.15 0.17 0.99 1.39
Min -14.09 -0.07 0.15 0.17 -1.98 0.00
MEMBER   7
Max -0.04 2.29 2.29 0.00 0.95 -1.74
Min -0.04 -2.29 -2.29 0.00 -10.22 -12.92
MEMBER   8
Max 1.04 2.29 2.29 0.00 5.96 11.18
Min 1.04 -2.29 -2.29 0.00 -5.22 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O2=1.25DC+1.4WS+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.77 -0.20 1.86 0.28 6.64 0.91
Min -1.80 -0.69 -6.52 -0.12 -11.87 -1.46
MEMBER   2
Max -7.35 0.05 0.11 0.00 2.06 0.85
Min -7.35 -0.15 0.11 0.00 0.00 -0.13
MEMBER   3
Max 7.30 0.40 0.20 0.14 1.29 0.51
Min 6.42 -0.17 0.20 0.14 -2.58 -2.20
MEMBER   4
Max 0.77 0.69 1.86 0.12 6.64 1.46
Min -1.80 0.20 -6.52 -0.28 -11.87 -0.91
MEMBER   5
Max -7.35 0.05 -0.11 0.00 0.00 0.85
Min -7.35 -0.15 -0.11 0.00 -2.06 -0.13
MEMBER   6
Max 7.30 0.40 -0.20 -0.14 2.58 0.51
Min 6.42 -0.17 -0.20 -0.14 -1.29 -2.20
MEMBER   7
Max -0.09 1.37 2.07 0.00 8.39 8.64
Min -0.09 -1.37 -2.07 0.00 -1.17 2.30
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MEMBER   8
Max -0.61 2.07 1.37 0.00 2.87 0.00
Min -0.61 -2.07 -1.37 0.00 -3.47 -9.55
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O3=1.25DC
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.00 0.01 0.00 0.02 0.00
Min 0.00 0.00 0.00 0.00 -0.01 0.00
MEMBER   2
Max 0.01 0.00 0.00 0.00 0.00 0.00
Min 0.01 0.00 0.00 0.00 -0.01 0.00
MEMBER   3
Max -0.01 0.00 0.00 0.00 0.00 0.00
Min -0.01 0.00 0.00 0.00 0.00 0.00
MEMBER   4
Max 0.00 0.00 0.01 0.00 0.02 0.00
Min 0.00 0.00 0.00 0.00 -0.01 0.00
MEMBER   5
Max 0.01 0.00 0.00 0.00 0.01 0.00
Min 0.01 0.00 0.00 0.00 0.00 0.00
MEMBER   6
Max -0.01 0.00 0.00 0.00 0.00 0.00
Min -0.01 0.00 0.00 0.00 0.00 0.00
MEMBER   7
Max 0.00 0.00 0.00 0.00 0.00 0.00
Min 0.00 0.00 0.00 0.00 -0.02 -0.02
MEMBER   8
Max 0.00 0.00 0.00 0.00 0.01 0.02
Min 0.00 0.00 0.00 0.00 -0.01 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O4=1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 2.24 1.16 10.20 0.20 18.88 2.45
Min -0.96 0.33 -2.72 -0.47 -11.06 -1.53
MEMBER   2
Max 12.92 0.04 -0.19 -0.01 0.00 0.00
Min 12.92 0.04 -0.19 -0.01 -3.46 -0.66
MEMBER   3
Max -13.89 -0.07 -0.15 -0.16 1.94 1.37
Min -13.89 -0.07 -0.15 -0.16 -0.97 0.00
MEMBER   4
Max 2.24 -0.33 10.20 0.47 18.88 1.53
Min -0.96 -1.16 -2.72 -0.20 -11.06 -2.45
MEMBER   5
Max 12.92 0.04 0.19 0.01 3.46 0.00
Min 12.92 0.04 0.19 0.01 0.00 -0.66
MEMBER   6
Max -13.89 -0.07 0.15 0.16 0.97 1.37
Min -13.89 -0.07 0.15 0.16 -1.94 0.00
MEMBER   7
Max -0.04 2.24 2.24 0.00 0.93 -1.70
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Min -0.04 -2.24 -2.24 0.00 -10.01 -12.64
MEMBER   8
Max 1.02 2.24 2.24 0.00 5.83 10.94
Min 1.02 -2.24 -2.24 0.00 -5.11 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O5=ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.05 0.02 0.13 0.00 0.25 0.05
Min -0.02 0.01 -0.04 -0.01 -0.15 -0.03
MEMBER   2
Max 0.17 0.00 0.00 0.00 0.00 0.00
Min 0.17 0.00 0.00 0.00 -0.07 -0.01
MEMBER   3
Max -0.18 0.00 0.00 0.00 0.04 0.02
Min -0.18 0.00 0.00 0.00 -0.02 0.00
MEMBER   4
Max 0.05 -0.01 0.13 0.01 0.25 0.03
Min -0.02 -0.02 -0.04 0.00 -0.15 -0.05
MEMBER   5
Max 0.17 0.00 0.00 0.00 0.07 0.00
Min 0.17 0.00 0.00 0.00 0.00 -0.01
MEMBER   6
Max -0.18 0.00 0.00 0.00 0.02 0.02
Min -0.18 0.00 0.00 0.00 -0.04 0.00
MEMBER   7
Max 0.00 0.05 0.05 0.00 0.02 -0.04
Min 0.00 -0.05 -0.05 0.00 -0.20 -0.26
MEMBER   8
Max 0.02 0.05 0.05 0.00 0.12 0.22
Min 0.02 -0.05 -0.05 0.00 -0.10 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O6=1.25DC+1.75PL
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 2.25 1.16 10.21 0.20 18.89 2.46
Min -0.96 0.33 -2.73 -0.47 -11.07 -1.53
MEMBER   2
Max 12.94 0.04 -0.19 -0.01 0.00 0.00
Min 12.94 0.04 -0.19 -0.01 -3.46 -0.66
MEMBER   3
Max -13.91 -0.07 -0.15 -0.16 1.94 1.37
Min -13.91 -0.07 -0.15 -0.16 -0.97 0.00
MEMBER   4
Max 2.25 -0.33 10.21 0.47 18.89 1.53
Min -0.96 -1.16 -2.73 -0.20 -11.07 -2.46
MEMBER   5
Max 12.94 0.04 0.19 0.01 3.46 0.00
Min 12.94 0.04 0.19 0.01 0.00 -0.66
MEMBER   6
Max -13.91 -0.07 0.15 0.16 0.97 1.37
Min -13.91 -0.07 0.15 0.16 -1.94 0.00
MEMBER   7
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Max -0.04 2.24 2.24 0.00 0.93 -1.71
Min -0.04 -2.24 -2.24 0.00 -10.02 -12.66
MEMBER   8
Max 1.02 2.24 2.24 0.00 5.84 10.96
Min 1.02 -2.24 -2.24 0.00 -5.12 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O7=1.25DC+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.05 0.03 0.15 0.00 0.27 0.06
Min -0.02 0.01 -0.04 -0.01 -0.16 -0.03
MEMBER   2
Max 0.18 0.00 0.00 0.00 0.00 0.00
Min 0.18 0.00 0.00 0.00 -0.08 -0.01
MEMBER   3
Max -0.20 0.00 0.00 0.00 0.04 0.02
Min -0.20 0.00 0.00 0.00 -0.02 0.00
MEMBER   4
Max 0.05 -0.01 0.15 0.01 0.27 0.03
Min -0.02 -0.03 -0.04 0.00 -0.16 -0.06
MEMBER   5
Max 0.18 0.00 0.00 0.00 0.08 0.00
Min 0.18 0.00 0.00 0.00 0.00 -0.01
MEMBER   6
Max -0.20 0.00 0.00 0.00 0.02 0.02
Min -0.20 0.00 0.00 0.00 -0.04 0.00
MEMBER   7
Max 0.00 0.05 0.05 0.00 0.02 -0.04
Min 0.00 -0.05 -0.05 0.00 -0.22 -0.28
MEMBER   8
Max 0.02 0.05 0.05 0.00 0.13 0.24
Min 0.02 -0.05 -0.05 0.00 -0.11 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O8=1.75PL+ICE
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 2.29 1.18 10.33 0.20 19.12 2.50
Min -0.98 0.34 -2.76 -0.47 -11.21 -1.56
MEMBER   2
Max 13.09 0.04 -0.20 -0.01 0.00 0.00
Min 13.09 0.04 -0.20 -0.01 -3.53 -0.67
MEMBER   3
Max -14.08 -0.07 -0.15 -0.17 1.98 1.39
Min -14.08 -0.07 -0.15 -0.17 -0.99 0.00
MEMBER   4
Max 2.29 -0.34 10.33 0.47 19.12 1.56
Min -0.98 -1.18 -2.76 -0.20 -11.21 -2.50
MEMBER   5
Max 13.09 0.04 0.20 0.01 3.53 0.00
Min 13.09 0.04 0.20 0.01 0.00 -0.67
MEMBER   6
Max -14.08 -0.07 0.15 0.17 0.99 1.39
Min -14.08 -0.07 0.15 0.17 -1.98 0.00
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MEMBER   7
Max -0.04 2.29 2.29 0.00 0.95 -1.74
Min -0.04 -2.29 -2.29 0.00 -10.21 -12.90
MEMBER   8
Max 1.04 2.29 2.29 0.00 5.95 11.16
Min 1.04 -2.29 -2.29 0.00 -5.21 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O9=1.25DC+1.4WS
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.00 0.18 0.54 0.03 1.25 0.37
Min 0.00 0.05 -1.31 -0.07 -2.38 -0.23
MEMBER   2
Max -0.83 0.00 -0.03 0.00 0.00 0.08
Min -0.83 0.00 -0.03 0.00 -0.53 0.00
MEMBER   3
Max 0.32 0.24 0.09 0.01 0.56 0.46
Min -0.64 -0.13 0.09 0.01 -1.13 -1.03
MEMBER   4
Max 0.00 -0.05 0.54 0.07 1.25 0.23
Min 0.00 -0.18 -1.31 -0.03 -2.38 -0.37
MEMBER   5
Max -0.83 0.00 0.03 0.00 0.53 0.08
Min -0.83 0.00 0.03 0.00 0.00 0.00
MEMBER   6
Max 0.32 0.24 -0.09 -0.01 1.13 0.46
Min -0.64 -0.13 -0.09 -0.01 -0.56 -1.03
MEMBER   7
Max -0.12 0.35 0.34 0.00 1.12 1.03
Min -0.12 -0.35 -0.34 0.00 -0.47 -0.60
MEMBER   8
Max 0.16 0.34 0.35 0.00 0.89 0.00
Min 0.16 -0.34 -0.35 0.00 -0.74 -1.59
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  : O10=1.25DC+1.4WSu
Axial Shear V2 Shear V3 Torsion M22 M33
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MEMBER   1
Max 0.77 -0.25 1.32 0.35 5.45 1.14
Min -1.80 -0.87 -5.19 -0.15 -9.47 -1.83
MEMBER   2
Max -6.51 0.06 0.14 0.00 2.58 0.77
Min -6.51 -0.14 0.14 0.00 0.00 -0.15
MEMBER   3
Max 7.04 0.16 0.11 0.12 0.72 0.08
Min 6.97 -0.04 0.11 0.12 -1.44 -1.17
MEMBER   4
Max 0.77 0.87 1.32 0.15 5.45 1.83
Min -1.80 0.25 -5.19 -0.35 -9.47 -1.14
MEMBER   5
Max -6.51 0.06 -0.14 0.00 0.00 0.77
Min -6.51 -0.14 -0.14 0.00 -2.58 -0.15
MEMBER   6
Max 7.04 0.16 -0.11 -0.12 1.44 0.08
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Min 6.97 -0.04 -0.11 -0.12 -0.72 -1.17
MEMBER   7
Max 0.03 1.72 1.72 0.00 7.25 9.21
Min 0.03 -1.72 -1.72 0.00 -0.70 1.27
MEMBER   8
Max -0.76 1.72 1.72 0.00 3.60 0.00
Min -0.76 -1.72 -1.72 0.00 -4.35 -7.95
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Maximum relative deflections
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Remark.-  Magnitude of deflections in absolute value.
CONDITION O1=1.25DC+1.75PL+ICE
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.05022 (L/2390) 37.50000 0.00284 (< L/10000) 50.00000
2 0.07683 (L/2811) 37.50000 0.42533 (L/508) 37.50000
3 0.04001 (L/5792) 37.50000 0.03465 (L/6689) 62.50000
4 0.05022 (L/2390) 37.50000 0.00284 (< L/10000) 50.00000
5 0.07683 (L/2811) 37.50000 0.42533 (L/508) 37.50000
6 0.04001 (L/5792) 37.50000 0.03465 (L/6689) 62.50000
7 0.49124 (L/452) 50.00000 0.99736 (L/223) 50.00000
8 0.67583 (L/328) 50.00000 0.25039 (L/887) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O2=1.25DC+1.4WS+1.4WSu
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.03079 (L/3897) 37.50000 0.00165 (< L/10000) 50.00000
2 0.02306 (L/9366) 25.00000 0.24743 (L/873) 37.50000
3 0.00859 (< L/10000) 12.50000 0.04513 (L/5135) 62.50000
4 0.03079 (L/3897) 37.50000 0.00165 (< L/10000) 50.00000
5 0.02306 (L/9366) 25.00000 0.24743 (L/873) 37.50000
6 0.00859 (< L/10000) 12.50000 0.04513 (L/5135) 62.50000
7 0.44280 (L/501) 50.00000 0.79565 (L/279) 50.00000
8 0.45246 (L/491) 50.00000 0.08125 (L/2732) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O3=1.25DC
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00005 (< L/10000) 37.50000 0.00000 (< L/10000) 50.00000
2 0.00008 (< L/10000) 37.50000 0.00066 (< L/10000) 37.50000
3 0.00004 (< L/10000) 37.50000 0.00005 (< L/10000) 62.50000
4 0.00005 (< L/10000) 37.50000 0.00000 (< L/10000) 50.00000
5 0.00008 (< L/10000) 37.50000 0.00066 (< L/10000) 37.50000
6 0.00004 (< L/10000) 37.50000 0.00005 (< L/10000) 62.50000
7 0.00076 (< L/10000) 50.00000 0.00155 (< L/10000) 50.00000
8 0.00105 (< L/10000) 50.00000 0.00039 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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CONDITION O4=1.75PL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.04951 (L/2424) 37.50000 0.00278 (< L/10000) 50.00000
2 0.07576 (L/2851) 37.50000 0.41599 (L/519) 37.50000
3 0.03945 (L/5875) 37.50000 0.03389 (L/6839) 62.50000
4 0.04951 (L/2424) 37.50000 0.00278 (< L/10000) 50.00000
5 0.07576 (L/2851) 37.50000 0.41599 (L/519) 37.50000
6 0.03945 (L/5875) 37.50000 0.03389 (L/6839) 62.50000
7 0.48053 (L/462) 50.00000 0.97558 (L/228) 50.00000
8 0.66111 (L/336) 50.00000 0.24497 (L/906) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O5=ICE
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00065 (< L/10000) 37.50000 0.00006 (< L/10000) 50.00000
2 0.00100 (< L/10000) 37.50000 0.00868 (< L/10000) 37.50000
3 0.00052 (< L/10000) 37.50000 0.00071 (< L/10000) 62.50000
4 0.00065 (< L/10000) 37.50000 0.00006 (< L/10000) 50.00000
5 0.00100 (< L/10000) 37.50000 0.00868 (< L/10000) 37.50000
6 0.00052 (< L/10000) 37.50000 0.00071 (< L/10000) 62.50000
7 0.00995 (< L/10000) 50.00000 0.02023 (< L/10000) 50.00000
8 0.01367 (< L/10000) 50.00000 0.00504 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O6=1.25DC+1.75PL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.04956 (L/2421) 37.50000 0.00278 (< L/10000) 50.00000
2 0.07583 (L/2848) 37.50000 0.41666 (L/518) 37.50000
3 0.03949 (L/5869) 37.50000 0.03394 (L/6828) 62.50000
4 0.04956 (L/2421) 37.50000 0.00278 (< L/10000) 50.00000
5 0.07583 (L/2848) 37.50000 0.41666 (L/518) 37.50000
6 0.03949 (L/5869) 37.50000 0.03394 (L/6828) 62.50000
7 0.48129 (L/461) 50.00000 0.97713 (L/227) 50.00000
8 0.66216 (L/335) 50.00000 0.24535 (L/905) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O7=1.25DC+ICE
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00070 (< L/10000) 37.50000 0.00006 (< L/10000) 50.00000
2 0.00108 (< L/10000) 37.50000 0.00934 (< L/10000) 37.50000
3 0.00056 (< L/10000) 37.50000 0.00076 (< L/10000) 62.50000
4 0.00070 (< L/10000) 37.50000 0.00006 (< L/10000) 50.00000
5 0.00108 (< L/10000) 37.50000 0.00934 (< L/10000) 37.50000
6 0.00056 (< L/10000) 37.50000 0.00076 (< L/10000) 62.50000
7 0.01072 (< L/10000) 50.00000 0.02178 (< L/10000) 50.00000
8 0.01472 (< L/10000) 50.00000 0.00543 (< L/10000) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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CONDITION O8=1.75PL+ICE
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.05017 (L/2392) 37.50000 0.00284 (< L/10000) 50.00000
2 0.07676 (L/2814) 37.50000 0.42467 (L/509) 37.50000
3 0.03997 (L/5798) 37.50000 0.03459 (L/6699) 62.50000
4 0.05017 (L/2392) 37.50000 0.00284 (< L/10000) 50.00000
5 0.07676 (L/2814) 37.50000 0.42467 (L/509) 37.50000
6 0.03997 (L/5798) 37.50000 0.03459 (L/6699) 62.50000
7 0.49048 (L/453) 50.00000 0.99581 (L/223) 50.00000
8 0.67478 (L/329) 50.00000 0.25001 (L/888) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O9=1.25DC+1.4WS
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00642 (< L/10000) 37.50000 0.00042 (< L/10000) 50.00000
2 0.00871 (< L/10000) 37.50000 0.06351 (L/3401) 37.50000
3 0.01441 (< L/10000) 62.50000 0.01980 (< L/10000) 62.50000
4 0.00642 (< L/10000) 37.50000 0.00042 (< L/10000) 50.00000
5 0.00871 (< L/10000) 37.50000 0.06351 (L/3401) 37.50000
6 0.01441 (< L/10000) 62.50000 0.01980 (< L/10000) 62.50000
7 0.08605 (L/2580) 50.00000 0.07056 (L/3146) 50.00000
8 0.03757 (L/5909) 50.00000 0.09944 (L/2233) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CONDITION O10=1.25DC+1.4WSu
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.02432 (L/4933) 37.50000 0.00207 (< L/10000) 50.00000
2 0.01549 (< L/10000) 25.00000 0.31027 (L/696) 37.50000
3 0.01257 (< L/10000) 25.00000 0.02527 (L/9170) 62.50000
4 0.02432 (L/4933) 37.50000 0.00207 (< L/10000) 50.00000
5 0.01549 (< L/10000) 25.00000 0.31027 (L/696) 37.50000
6 0.01257 (< L/10000) 25.00000 0.02527 (L/9170) 62.50000
7 0.35599 (L/624) 50.00000 0.72353 (L/307) 50.00000
8 0.48899 (L/454) 50.00000 0.18030 (L/1231) 50.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 Current Date: 11/26/2019 5:16 PM
Units system: English
File name: \\cad27.cee.utk.edu\CEE400.Fall2019\Natchez Trace Bridge Team\Ram Models\NEW Stuff\Bottom Design\Design 3 - Bottom Attached - 
Piers - Copy.retx\
Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Concise
Members:  Hot-rolled
Design code:   AISC 360-2016 LRFD
__________________________________________________________________________________________________
Member : 1
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  WT 8X38.5   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
bf = 10.300 [in] Width
d = 8.260 [in] Depth
k = 1.470 [in] Distance k
tf = 0.760 [in] Flange thickness
tw = 0.455 [in] Web thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 11.300
Moment of Inertia (local axes)  (I) [in4] 56.900 69.200
Moment of Inertia (principal axes)  (I') [in4] 69.200 56.900
Bending constant for moments (principal axis)  (J') [in] 0.000 -2.293
Radius of gyration (local axes)  (r) [in] 2.244 2.475
Radius of gyration (principal axes)  (r') [in] 2.475 2.244
Saint-Venant torsion constant.  (J) [in4] 1.780
Section warping constant.  (Cw) [in6] 4.610
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 1.236 0.034
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 34.908 13.400
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 8.590 13.400
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 13.400 34.908
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 13.400 8.590
Plastic section modulus (local axis)  (Z) [in3] 15.300 20.500
Plastic section modulus (principal axis)  (Z') [in3] 20.500 15.300
Polar radius of gyration.  (ro) [in] 3.570
Area for shear  (Aw) [in2] 7.830 3.760
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Torsional constant.  (C) [in3] 2.309
Material : A992 Gr50
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 50.00
Tensile strength (Fu): [Kip/in2] 65.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 10.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10.00 10.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10.00 10.00 10.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 508.50 [Kip] Reference : Cl.D2
Demand : 2.30 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 508.50 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
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Ratio : 0.00
Capacity : 412.55 [Kip] Reference : Cl.E3
Demand : 1.80 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 412.55 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 408.88 [Kip] Reference : Cl.E4
Demand : 1.80 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 428.18 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 408.88 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.59
Capacity : 32.21 [Kip*ft] Reference : Cl.F9.1
Demand : -19.14 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 32.21 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 32.21 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 32.21 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.03
Capacity : 74.37 [Kip*ft] Reference : Cl.F9.2
Demand : 2.43 [Kip*ft] Ctrl Eq. : O1 at 28.13%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 76.88 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 74.37 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 211.36 [Kip] Reference : Cl.G1
Demand : 1.19 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 211.36 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.10
Capacity : 101.47 [Kip] Reference : Cl.G1
Demand : 10.35 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 101.47 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.61
Ctrl Eq. : O1 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.61 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 2
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 5X3-1_2X1_4X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 5.000 [in] Height
b = 3.500 [in] Width
s = 0.750 [in] Separation
t = 0.250 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 4.130
Moment of Inertia (local axes)  (I) [in4] 10.700 10.180
Moment of Inertia (principal axes)  (I') [in4] 10.700 10.180
Bending constant for moments (principal axis)  (J') [in] -1.515 0.000
Radius of gyration (local axes)  (r) [in] 1.610 1.570
Radius of gyration (principal axes)  (r') [in] 1.610 1.570
Saint-Venant torsion constant.  (J) [in4] 0.086
Section warping constant.  (Cw) [in6] 4.613
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 1.586
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.903 2.658
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 3.101 2.658
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 6.874 2.658
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 3.133 2.658
Plastic section modulus (local axis)  (Z) [in3] 5.570 4.910
Plastic section modulus (principal axis)  (Z') [in3] 5.660 4.910
Polar radius of gyration.  (ro) [in] 2.660
Area for shear  (Aw) [in2] 1.750 2.500
Torsional constant.  (C) [in3] 0.344
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 18.00
Intermediate connectors type Pretensioned bolted
Clear distance between longitudinal connectors [ft] 0.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.00 18.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.00 18.00 18.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
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DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.10
Capacity : 133.81 [Kip] Reference : Cl.D2
Demand : 13.11 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 133.81 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.14
Capacity : 51.81 [Kip] Reference : Cl.E3
Demand : 7.35 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 51.81 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.33
Capacity : 22.17 [Kip] Reference : Cl.E4
Demand : 7.35 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 24.11 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 22.17 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.09
Capacity : 7.36 [Kip*ft] Reference : Cl.F9.2
Demand : -0.67 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 13.40 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 7.36 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 10.20 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Bending about minor axis, M22
Ratio : 0.41
Capacity : 8.63 [Kip*ft] Reference : Cl.F9.2
Demand : -3.53 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 11.48 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 8.63 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 34.02 [Kip] Reference : Cl.G1
Demand : 0.20 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 34.02 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 48.60 [Kip] Reference : Cl.G1
Demand : 0.15 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 48.60 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.65
Ctrl Eq. : O10 at 0.00% Reference : Eq.H1-1a
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.65 Eq.H1-1a
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 3
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 6X4X3_4X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Height
b = 4.000 [in] Width
s = 0.750 [in] Separation
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 13.900
Moment of Inertia (local axes)  (I) [in4] 48.900 46.550
Moment of Inertia (principal axes)  (I') [in4] 48.900 46.550
Bending constant for moments (principal axis)  (J') [in] -1.903 0.000
Radius of gyration (local axes)  (r) [in] 1.876 1.830
Radius of gyration (principal axes)  (r') [in] 1.876 1.830
Saint-Venant torsion constant.  (J) [in4] 2.602
Section warping constant.  (Cw) [in6] 46.221
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 1.989
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 23.623 10.697
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 12.443 10.697
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 23.334 10.697
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 12.430 10.697
Plastic section modulus (local axis)  (Z) [in3] 22.200 20.262
Plastic section modulus (principal axis)  (Z') [in3] 22.230 20.262
Polar radius of gyration.  (ro) [in] 3.120
Area for shear  (Aw) [in2] 6.000 9.000
Torsional constant.  (C) [in3] 3.469
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 19.31
Intermediate connectors type Pretensioned bolted
Clear distance between longitudinal connectors [ft] 0.00
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19.31 19.31
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19.31 19.31 19.31 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.02
Capacity : 450.36 [Kip] Reference : Cl.D2
Demand : 7.30 [Kip] Ctrl Eq. : O2 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 450.36 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.07
Capacity : 201.60 [Kip] Reference : Cl.E3
Demand : 14.09 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 201.60 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.16
Capacity : 88.65 [Kip] Reference : Cl.E4
Demand : 14.09 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 90.01 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 88.65 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.05
Capacity : 46.32 [Kip*ft] Reference : Cl.F9.2
Demand : -2.20 [Kip*ft] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 50.39 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 46.32 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.06
Capacity : 42.91 [Kip*ft] Reference : Cl.F9.2
Demand : -2.58 [Kip*ft] Ctrl Eq. : O2 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 46.21 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 42.91 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 116.64 [Kip] Reference : Cl.G1
Demand : 0.20 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 116.64 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 174.96 [Kip] Reference : Cl.G1
Demand : 0.40 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 174.96 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.13
Ctrl Eq. : O8 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.13 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 4
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  WT 8X38.5   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
bf = 10.300 [in] Width
d = 8.260 [in] Depth
k = 1.470 [in] Distance k
tf = 0.760 [in] Flange thickness
tw = 0.455 [in] Web thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 11.300
Moment of Inertia (local axes)  (I) [in4] 56.900 69.200
Moment of Inertia (principal axes)  (I') [in4] 69.200 56.900
Bending constant for moments (principal axis)  (J') [in] 0.000 -2.293
Radius of gyration (local axes)  (r) [in] 2.244 2.475
Radius of gyration (principal axes)  (r') [in] 2.475 2.244
Saint-Venant torsion constant.  (J) [in4] 1.780
Section warping constant.  (Cw) [in6] 4.610
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 1.236 0.034
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 34.908 13.400
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 8.590 13.400
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 13.400 34.908
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 13.400 8.590
Plastic section modulus (local axis)  (Z) [in3] 15.300 20.500
Plastic section modulus (principal axis)  (Z') [in3] 20.500 15.300
Polar radius of gyration.  (ro) [in] 3.570
Area for shear  (Aw) [in2] 7.830 3.760
Torsional constant.  (C) [in3] 2.309
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Material : A992 Gr50
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 50.00
Tensile strength (Fu): [Kip/in2] 65.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 10.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10.00 10.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10.00 10.00 10.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 508.50 [Kip] Reference : Cl.D2
Demand : 2.30 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 508.50 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
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Ratio : 0.00
Capacity : 412.55 [Kip] Reference : Cl.E3
Demand : 1.80 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 412.55 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 408.88 [Kip] Reference : Cl.E4
Demand : 1.80 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 428.18 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 408.88 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.59
Capacity : 32.21 [Kip*ft] Reference : Cl.F9.1
Demand : -19.14 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 32.21 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 32.21 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 32.21 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.03
Capacity : 74.37 [Kip*ft] Reference : Cl.F9.2
Demand : -2.43 [Kip*ft] Ctrl Eq. : O1 at 28.13%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 76.88 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 74.37 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 211.36 [Kip] Reference : Cl.G1
Demand : 1.19 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 211.36 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.10
Capacity : 101.47 [Kip] Reference : Cl.G1
Demand : 10.35 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 101.47 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.61
Ctrl Eq. : O1 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.61 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 5
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 5X3-1_2X1_4X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 5.000 [in] Height
b = 3.500 [in] Width
s = 0.750 [in] Separation
t = 0.250 [in] Thickness
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Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 4.130
Moment of Inertia (local axes)  (I) [in4] 10.700 10.180
Moment of Inertia (principal axes)  (I') [in4] 10.700 10.180
Bending constant for moments (principal axis)  (J') [in] -1.515 0.000
Radius of gyration (local axes)  (r) [in] 1.610 1.570
Radius of gyration (principal axes)  (r') [in] 1.610 1.570
Saint-Venant torsion constant.  (J) [in4] 0.086
Section warping constant.  (Cw) [in6] 4.613
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 1.586
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 6.903 2.658
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 3.101 2.658
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 6.874 2.658
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 3.133 2.658
Plastic section modulus (local axis)  (Z) [in3] 5.570 4.910
Plastic section modulus (principal axis)  (Z') [in3] 5.660 4.910
Polar radius of gyration.  (ro) [in] 2.660
Area for shear  (Aw) [in2] 1.750 2.500
Torsional constant.  (C) [in3] 0.344
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 18.00
Intermediate connectors type Pretensioned bolted
Clear distance between longitudinal connectors [ft] 0.00
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.00 18.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.00 18.00 18.00 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
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DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.10
Capacity : 133.81 [Kip] Reference : Cl.D2
Demand : 13.11 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 133.81 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.14
Capacity : 51.81 [Kip] Reference : Cl.E3
Demand : 7.35 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 51.81 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.33
Capacity : 22.17 [Kip] Reference : Cl.E4
Demand : 7.35 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 24.11 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 22.17 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.09
Capacity : 7.36 [Kip*ft] Reference : Cl.F9.2
Demand : -0.67 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 13.40 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 7.36 Cl.F9.2
Factored web local buckling strength(fMn) [Kip*ft] 10.20 Cl.F9.4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Bending about minor axis, M22
Ratio : 0.41
Capacity : 8.63 [Kip*ft] Reference : Cl.F9.2
Demand : 3.53 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 11.48 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 8.63 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 34.02 [Kip] Reference : Cl.G1
Demand : 0.20 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 34.02 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 48.60 [Kip] Reference : Cl.G1
Demand : 0.15 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 48.60 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.65
Ctrl Eq. : O10 at 0.00% Reference : Eq.H1-1a
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.65 Eq.H1-1a
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 6
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
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Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  T2LU 6X4X3_4X3_4LLBB   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 6.000 [in] Height
b = 4.000 [in] Width
s = 0.750 [in] Separation
t = 0.750 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 13.900
Moment of Inertia (local axes)  (I) [in4] 48.900 46.550
Moment of Inertia (principal axes)  (I') [in4] 48.900 46.550
Bending constant for moments (principal axis)  (J') [in] -1.903 0.000
Radius of gyration (local axes)  (r) [in] 1.876 1.830
Radius of gyration (principal axes)  (r') [in] 1.876 1.830
Saint-Venant torsion constant.  (J) [in4] 2.602
Section warping constant.  (Cw) [in6] 46.221
Distance from centroid to shear center (principal axis)  (xo,yo) [in] 0.000 1.989
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 23.623 10.697
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 12.443 10.697
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 23.334 10.697
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 12.430 10.697
Plastic section modulus (local axis)  (Z) [in3] 22.200 20.262
Plastic section modulus (principal axis)  (Z') [in3] 22.230 20.262
Polar radius of gyration.  (ro) [in] 3.120
Area for shear  (Aw) [in2] 6.000 9.000
Torsional constant.  (C) [in3] 3.469
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 19.31
Intermediate connectors type Pretensioned bolted
Clear distance between longitudinal connectors [ft] 0.00
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Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19.31 19.31
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19.31 19.31 19.31 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.02
Capacity : 450.36 [Kip] Reference : Cl.D2
Demand : 7.30 [Kip] Ctrl Eq. : O2 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 450.36 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.07
Capacity : 201.60 [Kip] Reference : Cl.E3
Demand : 14.09 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 201.60 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.16
Capacity : 88.65 [Kip] Reference : Cl.E4
Demand : 14.09 [Kip] Ctrl Eq. : O1 at 0.00%
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 90.01 Cl.E3
Factored torsional or flexural-torsional buckling strength(fPn11) [Kip] 88.65 Cl.E4
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.05
Capacity : 46.32 [Kip*ft] Reference : Cl.F9.2
Demand : -2.20 [Kip*ft] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 50.39 Cl.F9.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 46.32 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.06
Capacity : 42.91 [Kip*ft] Reference : Cl.F9.2
Demand : 2.58 [Kip*ft] Ctrl Eq. : O2 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 46.21 Cl.F6.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 42.91 Cl.F9.2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.00
Capacity : 116.64 [Kip] Reference : Cl.G1
Demand : 0.20 [Kip] Ctrl Eq. : O2 at 75.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 116.64 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.00
Capacity : 174.96 [Kip] Reference : Cl.G1
Demand : 0.40 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity(fVn) [Kip] 174.96 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.13
Ctrl Eq. : O8 at 0.00% Reference : Eq.H1-1b
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.13 Eq.H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 7
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 8X8X1_2   (US)
Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 8.000 [in] Flange length
k = 1.130 [in] Distance k
t = 0.500 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 7.750
Moment of Inertia (local axes)  (I) [in4] 48.800 48.800
Moment of Inertia (principal axes)  (I') [in4] 77.780 19.820
Bending constant for moments (principal axis)  (J') [in] 0.000 5.466
Radius of gyration (local axes)  (r) [in] 2.509 2.509
Radius of gyration (principal axes)  (r') [in] 3.168 1.599
Saint-Venant torsion constant.  (J) [in4] 0.683
Section warping constant.  (Cw) [in6] 3.230
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -2.737 -0.038
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 8.360 8.360
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 22.203 22.203
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 13.729 6.677
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 13.729 6.677
Plastic section modulus (local axis)  (Z) [in3] 15.100 15.100
Plastic section modulus (principal axis)  (Z') [in3] 21.235 10.618
Polar radius of gyration.  (ro) [in] 4.450
Area for shear  (Aw) [in2] 4.000 4.000
Torsional constant.  (C) [in3] 1.292
Material : A36
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Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 18.50
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.50 18.50
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.50 18.50 18.50 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 251.10 [Kip] Reference : Cl.D2
Demand : 0.03 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 251.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
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Ratio : 0.00
Capacity : 164.58 [Kip] Reference : Cl.E3
Demand : 0.12 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 164.58 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 164.58 [Kip] Reference : Cl.E3
Demand : 0.12 [Kip] Ctrl Eq. : O9 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 164.58 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.31
Capacity : 41.10 [Kip*ft] Reference : Cl.F10.2
Demand : -12.92 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 55.60 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 41.10 Cl.F10.2
Factored compression flange local buckling strength(fMn) [Kip*ft] 54.13 Cl.F10.3
Factored web local buckling strength(fMn) [Kip*ft] 54.13 Cl.F10.3
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 33.86 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 26.78 Cl.F10.2
Factored compression flange local buckling strength about a geometric ... [Kip*ft] 26.37 Cl.F10.3
Factored web local buckling strength about a geometric axis(fMn) [Kip*ft] 26.37 Cl.F10.3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.62
Capacity : 26.37 [Kip*ft] Reference : Cl.F10.3
Demand : -16.36 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 27.04 Cl.F10.1
Factored compression flange local buckling strength(fMn) [Kip*ft] 26.33 Cl.F10.3
Factored web local buckling strength(fMn) [Kip*ft] 26.33 Cl.F10.3
Factored yielding strength(fMn) [Kip*ft] 33.86 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 27.09 Cl.F10.2
Factored compression flange local buckling strength(fMn) [Kip*ft] 26.37 Cl.F10.3
Factored web local buckling strength(fMn) [Kip*ft] 26.37 Cl.F10.3
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.04
Capacity : 77.76 [Kip] Reference : Cl.G1
Demand : 3.24 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 77.76 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.01
Capacity : 77.76 [Kip] Reference : Cl.G1
Demand : 0.49 [Kip] Ctrl Eq. : O2 at 100.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 77.76 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.70
Ctrl Eq. : O8 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.70 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
__________________________________________________________________________________________________
Member : 8
Design status : OK
__________________________________________________________________________________________________
DESIGN WARNINGS
Section information
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Section name:  L 8X8X1_2   (US)
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Dimensions
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
a = 8.000 [in] Flange length
k = 1.130 [in] Distance k
t = 0.500 [in] Thickness
Properties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section properties Unit Major axis Minor axis
Gross area of the section.  (Ag) [in2] 7.750
Moment of Inertia (local axes)  (I) [in4] 48.800 48.800
Moment of Inertia (principal axes)  (I') [in4] 77.780 19.820
Bending constant for moments (principal axis)  (J') [in] 0.000 5.466
Radius of gyration (local axes)  (r) [in] 2.509 2.509
Radius of gyration (principal axes)  (r') [in] 3.168 1.599
Saint-Venant torsion constant.  (J) [in4] 0.683
Section warping constant.  (Cw) [in6] 3.230
Distance from centroid to shear center (principal axis)  (xo,yo) [in] -2.737 -0.038
Top elastic section modulus of the section (local axis)  (Ssup) [in3] 8.360 8.360
Bottom elastic section modulus of the section (local axis)  (Sinf) [in3] 22.203 22.203
Top elastic section modulus of the section (principal axis)  (S'sup) [in3] 13.729 6.677
Bottom elastic section modulus of the section (principal axis)  (S'inf) [in3] 13.729 6.677
Plastic section modulus (local axis)  (Z) [in3] 15.100 15.100
Plastic section modulus (principal axis)  (Z') [in3] 21.235 10.618
Polar radius of gyration.  (ro) [in] 4.450
Area for shear  (Aw) [in2] 4.000 4.000
Torsional constant.  (C) [in3] 1.292
Material : A36
Properties Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN CRITERIA
Description Unit Value
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length for tension slenderness ratio (L) [ft] 18.50
Distance between member lateral bracing points
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length (Lb) [ft]
Top Bottom
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.50 18.50
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Laterally unbraced length
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18.50 18.50 18.50 1.0 1.0 1.0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN
Axial tension
Ratio : 0.00
Capacity : 251.10 [Kip] Reference : Cl.D2
Demand : 1.04 [Kip] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored axial tension capacity(fPn) [Kip] 251.10 Cl.D2
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AXIAL COMPRESSION DESIGN
Compression in the major axis 33
Ratio : 0.00
Capacity : 164.58 [Kip] Reference : Cl.E3
Demand : 0.76 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn33) [Kip] 164.58 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Compression in the minor axis 22
Ratio : 0.00
Capacity : 164.58 [Kip] Reference : Cl.E3
Demand : 0.76 [Kip] Ctrl Eq. : O10 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored flexural buckling strength(fPn22) [Kip] 164.58 Cl.E3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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FLEXURAL DESIGN
Bending about major axis, M33
Ratio : 0.51
Capacity : 22.90 [Kip*ft] Reference : Cl.F10.2
Demand : 11.59 [Kip*ft] Ctrl Eq. : O1 at 50.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 55.60 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 41.41 Cl.F10.2
Factored compression flange local buckling strength(fMn) [Kip*ft] 54.13 Cl.F10.3
Factored web local buckling strength(fMn) [Kip*ft] 54.13 Cl.F10.3
Factored yielding strength about a geometric axis(fMn) [Kip*ft] 33.86 Cl.F10.1
Factored lateral-torsional buckling strength about a geometric axis(fMn) [Kip*ft] 22.90 Cl.F10.2
Factored compression flange local buckling strength about a geometric ... [Kip*ft] 26.37 Cl.F10.3
Factored web local buckling strength about a geometric axis(fMn) [Kip*ft] 26.37 Cl.F10.3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bending about minor axis, M22
Ratio : 0.23
Capacity : 26.33 [Kip*ft] Reference : Cl.F10.3
Demand : 5.96 [Kip*ft] Ctrl Eq. : O1 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Section classification
Factored yielding strength(fMn) [Kip*ft] 27.04 Cl.F10.1
Factored compression flange local buckling strength(fMn) [Kip*ft] 26.33 Cl.F10.3
Factored web local buckling strength(fMn) [Kip*ft] 26.33 Cl.F10.3
Factored yielding strength(fMn) [Kip*ft] 33.86 Cl.F10.1
Factored lateral-torsional buckling strength(fMn) [Kip*ft] 21.67 Cl.F10.2
Factored compression flange local buckling strength(fMn) [Kip*ft] 26.37 Cl.F10.3
Factored web local buckling strength(fMn) [Kip*ft] 26.37 Cl.F10.3
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DESIGN FOR SHEAR
Shear in major axis 33
Ratio : 0.01
Capacity : 77.76 [Kip] Reference : Cl.G1
Demand : 0.49 [Kip] Ctrl Eq. : O2 at 0.00%
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 77.76 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shear in minor axis 22
Ratio : 0.04
Capacity : 77.76 [Kip] Reference : Cl.G1
Demand : 3.24 [Kip] Ctrl Eq. : O1 at 0.00%
Page27
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Factored shear capacity in a geometric axis(fVn) [Kip] 77.76 Cl.G1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
COMBINED ACTIONS DESIGN
Combined flexure and axial
............................................................................................................................................................................................................................................................................................................................................................
Ratio : 0.47
Ctrl Eq. : O8 at 50.00% Reference : Eq.H2-1
............................................................................................................................................................................................................................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Intermediate results Unit Value Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction of flexure and axial force -- 0.47 Eq.H2-1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Page28
Scanned with CamScanner
Scanned with CamScanner
Scanned with CamScanner
Scanned with CamScanner
Scanned with CamScanner
Scanned with CamScanner
Natchez Trace Bridge  Rocky Top Engineering 
A-4 
 
 
 
 
 
Appendix D 
 
Cost Estimation Calculations 
NA Carl Stahl X-Tend 3mm Mesh NA 107497.58 SF $11.86 $1,274,921.30
NA Shackles NA 732 Each $1.98 $1,449.36
NA ACS2-SSM10 NA 183 Each $540.21 $98,858.43
NA Structural Steel NA 525.52 Tons $1,000.00 $525,520.00
NA WT Connectors NA 3.51 Tons $1,000.00 $3,510.00
NA 1" A325 Bolts NA 2496 Each $8.66 $21,615.36
Sum $1,900,749.09
$3,801,498.18Materials and Labor
Design 3
TDOT 
Item No.
Description Page Quantity Unit $/Unit Total Cost
 
 
 
 
 
 
 
202-04.05 Removal of Structures (Region 3) 5 1 LS $300,000.00 $300,000.00
NA Carl Stahl X-Tend 2mm Mesh NA 15024.83 SF $11.86 $178,194.51
NA Frame NA 496 Each $42.68 $21,169.28
NA Carl Stahl X-Tend2 Kit #2 NA 3968 Each $1.98 $7,856.64
NA 8 mm Throughbolt NA 984 Each $2.96 $2,912.64
NA Structural Steel P2.5 NA 18.11 Tons $1,000.00 $18,110.00
NA Stuctural Steel  P4 NA 16.99 Tons $1,000.00 $16,990.00
711-05.70 Traffic Barrier 94 3144 LF $71.89 $226,022.16
NA 11"x11"x1" Base Plates NA 497 Each $88.75 $44,108.75
NA 5/8" A325 Bolts NA 1988 Each $4.15 $8,250.20
Sum $823,614.18
$1,647,228.36
Design 1
TDOT 
Item No.
Description Page
Materials and Labor
Quantity Unit $/Unit Total Cost
NA Carl Stahl X-Tend 3mm Mesh NA 53026.74 SF $11.86 $628,897.14
NA Shackles NA 744 Each $1.98 $1,473.12
NA Structural Steel NA 207.49 Tons $1,000.00 $207,490.00
NA ACS2-SSM10 NA 186 Each $601.98 $111,968.28
NA 12"x12"x1/2" Base Plates NA 188 Each $47.09 $8,852.92
NA 1/2" A325 Bolts NA 752 Each $1.64 $1,233.28
NA 3/4" A325 Bolts NA 376 Each $2.62 $985.12
NA 7/8" A325 Bolts NA 376 Each $5.30 $1,992.80
NA 5/8" A325 Bolts NA 376 Each $3.62 $1,361.12
Sum $964,253.78
$1,928,507.55Materials and Labor
Design 2
TDOT 
Item No.
Description Page Quantity Unit $/Unit Total Cost
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Mesh Panel Design 
10/24/2019 Eye Bolt | Carl Stahl Architectural
https://www.carlstahlarchitectural.co.uk/Products/186/Eye-Bolt.aspx 1/1
I-SYS Cable Assemblies
Posilock Display Systems
I-SYS Components
Wire Rope
Project Portfolio
Downloads
Special Offers
Contact Us
Your Account
Choose a type:
Specify quantity:
YOU ARE HERE > COMPONENTS > I-SYS® ACCESSORIES
Eye Bolt
         Price for
Part number kN a b c ød1 ød2 ød3 ød4 Accessory
837-0600* 4.2 M6 36 13 36 20 20 8 £2.50
837-0800 8.4 M8 36 13 36 20 20 8 £2.64
837-1000 13.8 M10 45 17 45 25 25 10 £3.98
837-1200 19.8 M12 53 21 54 30 30 12 £6.50
837-1600 41.4 M16 62 27 63 35 35 14 £13.10
837-2000 70.8 M20 71 30 72 40 40 16 £17.37
837-2400 106 M24 90 36 90 50 50 20 £30.62
Buy Component
837-0600* (£2.50)
Add to Basket
Prices shown exclude VAT - this will be added at checkout | Site Map
Terms & Conditions | Delivery Information | Ordering & Returns | Trade Accounts
© 2019 Carl Stahl Evita Limited
Carl Stahl House, Farfield Park, Manvers Estate, Rotherham, S63 5DB
0 Items
Home About Us Pre Made Cable Assemblies Retail & Display Components & Fittings Wire Rope
25EIGENSCHAFTEN_CHARACTERISTICS  VORSPANNKRÄFTE, SEILSTICH, STATIK_PRE-TENSION FORCE, CABLE SAG, STATIC
Randseile entwickeln aufgrund der auftretenden 
Belastungen senkrecht zur Spannrichtung eine 
Krümmung, den Seilstich. Je geringer der Abstand 
zwischen den Befestigungen der Seile, desto gerin-
ger können Seildurchmesser und Seilstich ausfallen. 
Bei gleichen Befestigungsabständen des Randseils 
werden die Seilkräfte größer, je kleiner der Seilstich 
ist. Sofern optisch kein Durchhang gewünscht bzw. 
akzeptiert wird, sind Seile nicht die richtige Lösung, 
sondern es sollten starre Materialien wie Rohre oder 
Stäbe gewählt werden. 
 
Due to their flexibility, border cables naturally develop 
a curvature perpendicular to the direction of the load. 
This is known as cable deflection or sag. The smaller 
the distance between the fixing points of the cables, the 
smaller the cable diameter and deflection. With given 
fixation distances of the border cable to the structure, 
the cable loads will become bigger the smaller the cable 
deflection is. In case a cable deflection is not required 
respectively acceptable, border cables are not the right 
choice. Rigid materials like border tubes or rods are 
then preferable. 
Randrohre und Befestigung
Rahmen aus Rundrohren oder Stäben tragen die auftretenden Kräfte 
über ihre Biegefestigkeit ab. Die Berechnung dieser Kräfte erlaubt 
die Bestimmung der notwendigen Rohrdurchmesser und Wand- 
ungsstärken. Die Abstände der Befestigungen und die Dimensionen  
der Rohre stehen in einem engen Verhältnis zueinander. Beim 
Edelstahl-Standardrohr d= 21,3 mm x 2 mm empfehlen wir einen 
maximalen Befestigungsabstand von 1,00 m.
Border tubes and fixing points
Support frames made of round tubes or rods absorb the mesh loads
via their inherent bending strength. Accurate calculation of these
loads makes it possible to determine the tube dimensions and
characteristics. The distance between the fixing points and the size 
of the tubes are in close proportion to one another. For the standard 
stainless steel tube of D=21.3 x 2 mm we recommend a maximum 
intermediate fixation distance of 1.00 m.
Einfluß von Spannweiten bei Randrohren_Influence of spans in case of border tubes
Einfluss von Seilstich bei Randseilen_Influence of cable deflection in case of border cables
F Kraft_Force 
S Seilstich_Cable sag
a a 2a
∞ ∞F F
S
 F F
F F
S
Randseil kann nicht ohne Seilstich eingebaut werden
Border cables are not possible without sag.
Page 12 of European technical approval 
ETA-13/0650 of 13 June 2013 
 
English translation prepared by DIBt 
 Z39089.13 8.03.02-35/07
X-TEND
X-TEND IM ÜBERBLICK
OVERVIEW OF X-TEND
Toleranzen DIN ISO 2768-1 v._Tolerances DIN ISO 2768-1 v. 
 
F   Mindestbruchkraft von Seilen 
Minimum tensile strength of cables
S   Nennfestigkeit der Einzeldrähte 
Nominal strength of the individual wires
*  Grenzgleitkraft_Ultimate sliding resistance
**   Klemmenbruchkraft, Mittelwert aus Versuchsreihen 
Ferrule breaking strength, mean value from trial series
MW x MH  Bei 60°-Öffnung 
With 60° opening angle
 
 
 Projektspezifisch sind auch andere Maschenweiten, Seildurch-  
 messer und Maschenöffnungswinkel möglich 
 Brandschutzklasse A1
1) Beachten Sie die Europäische Technische Zulassung ETA-13/0650  
 für X-TEND. Download: www.carlstahl-architektur.com.
2) Bei ◊ 40/2 mm: Seil 7 x 19. 
 
 Project-wise further mesh widths, cable diameters and mesh   
 opening angles are possible. . 
 Fire resistance class A1 
1) We refer to European Technical Approval ETA-13/0650 for X-TEND. 
 Download: www.carlstahl-architektur.com
2) For ◊ 40/2mm: cable 7 x 19
TECHNISCHE DETAILS_TECHNICAL DETAILS 
X-TEND Type CX1) CXS1) CXE
Seile_Cables
ø [mm] 1 1,5 2 3 1,5 1 1,5 2 3
Material 1.4401_AISI 316
Construction 7 x 7 7 x 7 7 x 7 7 x 19 7 x 7 7 x 7 7 x 7 7 x 7 7 x 19
F [kN] 0,63 1,55 2,75 5,12 1,55 0,63 1,55 2,75 5,12
S [N/mm2] 1770 1770 1770 1570 1770 1770 1770 1770 1570
Klemmen_Ferrules
Material Kupfer verzinnt_Tinned copper 1.4401 AISI 316 1.4571_AISI 316Ti
  *F1 [kN] 0,10 0,14 0,15 0,22 0,66 0,10 0,19 0,25 0,41
**F2 [kN] 1,23 1,71 2,45 3,72 1,34 1,23 2,06 3,44 7,19
Gewicht_Weight
MW x MH [mm] [kg/m2]
25 x 43 1,23 2,24 - - - 0,91 1,71 - -
30 x 52 0,91 1,67 - - - 0,68 1,31 - -
35 x 61 0,70 1,32 - - - 0,54 1,05 - -
40 x 69 0,57 1,07 1,902) - 0,96 0,44 0,87 1,452) -
50 x 87 0,40 0,77 1,36 2,66 0,70 0,32 0,64 1,07 2,48
60 x 104 0,30 0,60 1,05 2,06 0,54 0,25 0,50 0,85 1,94
70 x 121 0,24 0,48 0,84 1,68 0,44 0,20 0,41 0,70 1,59
80 x 139 0,20 0,40 0,70 1,41 0,37 0,17 0,35 0,60 1,34
100 x 173 - 0,30 0,52 1,06 0,28 - 0,27 0,45 1,01
120 x 208 - 0,24 0,41 0,85 0,22 - 0,22 0,36 0,81
140 x 242 - 0,20 0,34 0,70 0,19 - 0,18 0,30 0,68
160 x 277 - 0,17 0,29 0,60 0,16 - 0,15 0,26 0,58
180 x 312 - 0,15 0,25 0,52 0,14 - 0,14 0,23 0,51
200 x 346 - 0,13 0,22 0,46 - - 0,12 0,20 0,45
53X-TEND IM ÜBERBLICK_OVERVIEW OF X-TEND
Netzgeometrie 
Die Maschenweite, MW, bezeichnet den Abstand von Klemmenmitte zu Klemmen-
mitte entlang des Seiles. Die optimale Maschenform beschreibt einen Winkel  
von 60°, dabei sind Maschenweite und waagerechter Abstand zwischen den Klem-
menmitten gleich groß. Dieses Maß erzeugt den besten Spannungszustand des  
Netzes und bildet die rechnerische Basis für die Bedarfsermittlung. Bei kleinerem 
Maschenöffnungswinkel erhöht sich die benötigte Netzmenge.
 
 
Mesh geometry 
The mesh width (MW) refers to the distance from the centre of one clamp to the centre 
of the next clamp along the cable. The optimal mesh geometry is when the resulting 
diamond can be divided into two equilateral triangles with 60° angles. This size  
results in the ideal tension and is the mathematical basis for the quantity take-off. 
The smaller the mesh opening angle, the more netting is required. 
MH
MB
α
M
W
F1  Festigkeit von  
Klemmen 
Strength of ferrules
MW  Maschenweite 
Mesh width 
MH  Maschenhöhe 
Mesh height
MB  Maschenbreite 
Mesh gauge 
α  Standardöffnung  
der Masche 60° 
Standard mesh  
opening 60°
F2  Festigkeit von  
Klemmen 
Strength of ferrules
TRANSPARENZ_TRANSPARENCY
MW [mm] ø Seil [mm]
ø rope [mm]
Transparenz in %*
Transparency in %*
25 1,0 88,4
25 1,5 82,6
30 1,0 90,6
30 1,5 85,9
40 1,0 93,3
40 1,5 89,9
40 2,0 86,1
50 1,0 94,8
50 1,5 92,2
50 2,0 89,3
60 1,0 95,8
60 1,5 93,7
60 2,0 91,4
60 3,0 87,1
70 1,0 96,4
70 1,5 94,6
70 2,0 92,6
70 3,0 89,0
80 1,0 96,9
80 1,5 95,3
80 2,0 93,6
80 3,0 90,5
100 1,5 96,3
100 2,0 95,0
100 3,0 92,6
120 1,5 97,0
120 2,0 95,9
120 3,0 93,9
140 1,5 97,5
140 2,0 96,6
140 3,0 94,9
160 1,5 97,8
160 2,0 97,1
160 3,0 95,6
180 1,5 98,0
180 2,0 97,3
180 3,0 95,9
200 4,0 95,0
*   Bei Standard-Öffnungswinkel der X-TEND  
  Maschen von 60 °. Andere Öffnungswinkel   
  beeinflussen den Transparenzgrad. 
  Sprechen Sie uns gerne an. 
*  For the standard X-TEND mesh opening angle 
  of 60°. Other opening angles take influence on  
  the transparency of X-TEND mesh.
  Please feel free to contact us. 
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Installation Kit #2 for X-TEND2® Panels
X-TEND2®
Panel
a b c Height
mm mm mm mm DCI Item #
23.3 28 5 All CX001002
Kit #2 Includes:
"U" Bracket, M8 Through-Bolt, Bracket, and 
M8 Countersunk Sleeve Nut
Center of Pipe to Base of Bracket = 44.75mm (1.75")
Mounting Kits are AISI 316L or 316Ti Stainless Steel
